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WATER QUALITY APPENDIX

I OVERVIEW

Recent model results reflect more accurate boundary conditions for the Dynamic Stream
Simulation and Assessment Model with temperature (DSSAMTU) riverine water quality model
which were derived from Truckee River Watershed Analysis Risk Management Framework
(WARMF) model results. Model results incorporate future land use changes and therefore
nonpoint source loadings to the riverine model. Model results also incorporate more accurate
point source loadings to the riverine model. Recent DSSAMt model results are more reliable
and tend to coincide with environmental observations due to model improvements as well as
better inputs.

Water quality was analyzed in detail using historical data and the DSSAMt water quality
model. Historical data is summarized by Bender (1995). Documentation for the water
quality model is provided by Brock and Caupp (RCR04-1.0, 2004). The water quality model
was calibrated to wet, median, and dry hydrologic conditions (Brock and Caupp, RCR04-2.0,
2004) and verified to dry hydrologic conditions (Brock and Caupp, RCR04-2.0, 2004). A
sensitivity analysis was done to identify major variables and model coefficients (Brock and
Caupp, RCR04-2.0, 2004). Current condition, No Action Alternative, Local Water Supply
Alternative (LWSA), and TROA Alternative were simulated. For support of the fishery
analysis, a temperature analysis for extremely wet, median, and extremely dry water years
was done for various fish species and life stages of each species for the current condition and
each alternative (Brock and Caupp, RCR04-3.0, 2004, RCR04-5.0, 2004, RCR04-7.0, 2004,
and RCR04-9.0, 2004). A water quality analysis was done for wet, median, and dry calendar
years for the current condition and each alternative (Brock and Caupp, RCR04-4.0, 2004,
RCR04-6.0, 2004, RCR04-8.0, 2004, and RCR04-10.0, 2004).

Flow is the most important variable affecting Truckee River water quality. Typically, wet
hydrologic conditions provide the best water quality and dry hydrologic conditions the worst.
Selection of representative hydrologic years was critical to analyzing water quality.

Flow data were statistically analyzed for use as a water quality indicator and for use in
selecting representative hydrologic years. Analyses were based on water years where
possible. A water year begins October of the previous year and extends through September.
However, calendar year hydrology was required for the water quality assessment to
accommodate state standards that are based on the calendar year that extends from January
through December.

II. HYDROLOGY FOR WATER QUALITY ASSESSMENT

Water quality was analyzed using both a single variable analysis and a multiple variable
analysis. Probability of flow exceedence based on 95 water years of monthly flow from 1901
to 1995 was used for single variable analysis. Probability of flow exceedence indicates the
percent of time the annual flow was exceeded historically. Single variable analysis provided
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information on the frequency of occurrence of flows. However, to adequately address
hourly, daily, weekly, and often seasonal variations, representative flow years within this

95 year period were used for multiple variable analysis of water quality. This dual approach
takes into account the effects of flow and also other major variables such as initial conditions,
meteorology, and nutrient and organic loadings.

Data availability and both flows reflecting natural local runoff and flows reflecting the
effects of storage operations were considered in selecting wet, median, and dry years for
multiple variable water quality analysis. Supporting documents may use the term average
instead of median. Average does not imply the statistical mean, but rather is a general term
to denote central tendency of flows or near median. Supporting documents may also use the
term violated instead of exceeded. An exceedence does not imply a violation which is an
enforcement term, but rather to denote going outside the range of a desired criteria.

Annual averages of natural local runoff just upstream of Farad, California, without the effects
of storage operations were ranked for both calendar and water years 1901 through 1992.
Table 1 compares the probability of exceedences for annual averages for wet, median, and
dry years for calendar and water year periods. For years 1986 (wet), 1989 (median), and
1992 (dry), flow exceedence statistics based on calendar years are nearly identical to those
for water years. This indicates these years represent the intended flow condition.

Table 1.—Probability of flow exceedences

Probability of flow exceedence

Condition Calendar year {30}
Wet 1986 11.8
Median 1989 50.5
Dry 1992 93.5

Water Probability of flow exceedence
Condition year (%)
Wet 1986 12.9
Median 1989 49.5
Dry 1992 94.6

Analysis of flows including the effects of storage operations indicated similar wet, median,
and dry patterns. Table 2 shows flow ranking just downstream from Reno, Nevada, at Vista,
Nevada, for the 21 water year periods from 1973 through 1993 which includes the effects of
storage operations. This 21-year period includes the flow conditions for the modeled wet,
median, and dry years (1986, 1989, and 1992). A ranking of water year 7-day low flows at
Farad, California; Vista, Nevada; and Nixon, Nevada (table 2) shows that 1992, the baseline
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year, was an extremely dry condition that followed fairly dry conditions and represents near
worst case low flow conditions in the Truckee River downstream from Derby Diversion
Dam.

Table 2.—7-day low flow and rank for three Truckee River stations

Downstream from
reservoirs and

upstream of CA/NV Downstream from Downstream from
State line at Reno, NV, at Derby Diversion Dam at
Farad, CA Vista, NV Nixon, NV
7-day low flow 7-day low flow 7-day low flow
Water year
ending
September 30 (cfs) {rank) (cfs) (rank) {cfs) (rank)

1973 352 14 381 17 44 14
1974 385 19 412 18 123 18
1975 439 20 457 20 130 19
1976 383 18 427 19 145 20
1977 71 6 77 7 23 7
1978 47 2 62 5 20 6
1979 174 9 212 10 29 12
1980 300 12 290 14 33 13
1981 230 10 189 9 24 9
1982 284 11 292 15 52 16
1983 450 21 609 21 464 21
1984 363 15 333 16 64 17
1985 366 16 283 13 27 11
1986 327 13 278 12 44 15
1987 380 17 261 11 25 10
1988 81 7 82 8 20 5
1989 67 5 70 6 23 8
1990 101 8 56 4 11 3
1991 51 3 46 2 8.1 2
1992 57 4 47 3 6.2 1
1993 44 1 44 1 16 4

Note: 7-day low flow is the lowest mean discharge for 7 consecutive days for a water year.

lll. HYDROLOGY FOR BIOLOGICAL ASSESSMENT

For biological environmental assessment of current conditions and alternatives, temperature
analysis was done for extremely wet, median, and extremely dry 5-year water-year periods to
accommodate storage effects on biology.
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Meteorology and flow data for temperature modeling was available from October 1961
through December 1992 and this period was used in selecting 5-year periods of water years
from the 92-year record. Table 3 lists the ending water years used for fishery temperature
analysis.

Table 3.—Probabiity of flow exceedences for natural flow
upstream of Farad based on 5-year periods for
water years 1901 through 1992

Probability of flow
exceedence for

Ending year of 5-year period
Condition 5-year period (%)
Extremely wet 1986 1
Median 1966 47
Extremely dry 1992 99

! Based on monthly medians of the five water years.

IV. WATER QUALITY MODEL INPUTS

A complete description of flow and water quality model inputs and outputs has been
documented by Brock and Caupp of Rapid Creek Research, Inc. (RCR04-1.0, 2004 through
RCR04-10.0, 2004 ). Table 4 provides a list of water quality supporting documents for the
revised DEIS/EIR:

Table 4. —Water quality supporting documents for revised DEIS/EIR

Approximate

RCR Report number of
No. Document topic pages
04-1.0 DSSAMt Program Documentation 110
04-2.0 Calibration to 1986, 1989, 1991, 1892, and 1993 200
04-3.0 Temperature—Current Condition 379
04-4.0 Water quality—Current Condition 709
04-5.0 Temperature—No Action 296
04-6.0 Water quality—No Action 800
04-7.0 Temperature—TROA 296
04-8.0 Water quality—TROA 800
04-9.0s Temperature-LWSA 296
04-10.0 Water Quality-LWSA 800

' Report number indicates year draft was assembled {2004}

Data sources; river and irrigation flow summaries; meteorological data; water temperature
boundary conditions; water chemistry boundary conditions; and water quality standards,
based on beneficial uses as well as desired fishery criteria, are presented in the above
documents as statistics, tables, and graphs.
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Hydraulic geometry, flows, meteorology, and water quality constituents are the primary
inputs to the water quality model. For the calibration years, initial boundary conditions and
timestep boundary conditions were derived from measured data. For simulation of current
conditions and alternatives, flow boundary conditions were provided from the monthly
Truckee River operations model (operations model). It was assumed that relative
percentages of the lumped diversions attributable to each of the active diversions would be
the same under current conditions and the alternatives. Water quality boundary conditions
were derived from measured data, from statistical correlations, or from the Truckee River
Watershed Analysis Risk Management Framework (WARMF) model (Chen and Weintraub,
2002). The WARMF model, a daily watershed loading model, accounts for future land use
changes and is a better tool to predict water quality boundary conditions for the hourly
DSSAMt riverine water quality model than estimates of future conditions. The 1999
historical land use coverage was used for current conditions. Estimated future land use
coverage for the year 2020 was used for future alternatives. Both coverages used the same
eleven land use categories. Actual meteorology was used for all years simulated.

Water temperature inputs at the upstream model boundary for current conditions and the
alternatives were generated from multiple linear regression equations. Historical air
temperatures and flows were used to develop the coefficients for the multiple linear
regression equations. Bivariate statistical analysis indicated that a majority of the variation in
mean daily water temperature is due to variation in mean daily air temperature (Brock and
Caupp, RCR04-3.0, Chapter 11). Flow also accounted for a portion of the variability and
was accounted for in the estimation procedure for water temperature at the upstream
boundary. Actual meteorology and simulated flows from the operations model were used as
inputs to predict water temperature inputs for the model

V. WATER QUALITY MODEL CALIBRATION

The following is a summary of the water quality model calibration. A more detailed
description is provided by Brock and Caupp (RCR04-2.0, 2004).

Four calendar years were used for the water quality model calibration (1986-wet, 1989-
median, 1992-dry, and 1993-median). The two near median years, 1989 and 1993, differ
greatly since only 1993 was operated for cui-ui spawning, Large amounts of water for cui-ui
spawning were released from Derby Diversion Dam to Pyramid Lake during 1993. Modeled
nutrient and total dissolved solids loadings to Pyramid Lake were also larger during 1993 as
shown in table 5.

Calendar year 1993 had the most complete measured data sets, has large flow fluctuations,
and has extreme 7-day low flows. Therefore, 1993 covers a range of conditions. Modeled
data was compared to measured data with closeness-of-fit statistics and data plots.

Residual error and average error were the primary closeness-of-fit statistics used for
comparison. Residual error indicates the average difference between simulated and observed
values. Average error is calculated as the absolute value of the residual error summed over a
specified period and divided by the number of days. Average error is always higher than
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Table 5.—Comparison of calibration simulated annual loadings to Pyramid Lake

Loadings
(kg/yr x 1,000)
Calendar
Condition year Phosphorus Nitrogen TDS
Dry 1992 1 11 13,724
Median 1989 2 24 18,316
Median {cui-ui) 1993 8 94 33,297
Wet 1986 28 236 101,228

residual error since average error uses the absolute value of both positive and negative
differences between modeled and observed values. Residual error is a better indication of
calibration adequacy or closeness of fit because positive and negative values can cancel each
other.

For temperature during the April to September period, residual error of less than 1 °C is
excellent and less than 2 °C is good. Calculated temperature residual error was less than or
equal to 2.0 °C, and typically less than 1 °C for all calibration years. For dissolved oxygen,
less than 1 mg/L is excellent and less than 2 mg/L is good. Calculated minimum dissolved
oxygen residual error was as high as 2.9 mg/L.. For 1993, the year with the most complete
and accurate data, minimum dissolved oxygen residual error was less than or equal to 0.8
mg/L. The statistics indicate a good dissolved oxygen calibration in most years; however,
marginally adequate during extremely low flow conditions. However, only limited dissolved
oxygen field data were available for comparison for years 1986, 1989, and 1992. Brock and
Caupp summarize average error and residual error by river reach for the calibration years
(RCR04-2.0, 2004, Chapter 8). Tables with closeness of fit statistics as well as plots of
modeled versus observed data are provided.

Statistical error will reflect inadequacies in data measurement accuracy as well as
deficiencies in the modeling calibration. Temperature measurement precision is limited to
about 0.2 °C and dissolved oxygen measurement precision to about 0.2 mg/L.

The model calibration was adequate for comparing alternatives to No Action, the baseline
condition. The temperature calibration is excellent to good in almost all years and locations.
The dissolved oxygen calibration was fair with minimum dissolved oxygen concentrations
matching observed data more closely than concentrations of maximum dissolved oxygen.
Conservative substances such as total dissolved solids adequately matched observed data.
Total nitrogen and total phosphorus concentrations followed expected trends.

Generally, the water quality calibration 1s better at upstream stations than at downstream
stations. Uncertainties in input data sets and “round off” error accumulate in a downstream
direction.

Low summer dissolved oxygen sags occur downstream from Reno primarily due to low
flows and excessive nutrients, which result in an oxygen demand associated with
accumulations of organic material.
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VI. WATER QUALITY MODEL VERIFICATION

Please note that due to limited time, the water quality model verification has not been peer
reviewed. The contractor worked toward a calibration that matched or was better than the
calibration used for the 1998 draft TROA FIS/EIR. Therefore, the following section is not
complete and values or statistics reflect the 1998 draft. Prior to the public draft, this section
will be updated to reflect the 2004 verification.

The following paragraphs of this section are from the 1998 draft and needs to be updated.
After calibration, the water quality model was verified with the independent data set for
calendar year 1991, a dry year, and 1995, which was on the moderately wet side. The model
temperature verification was good to excellent. Calculated temperature residual error was
less than or equal to 1.1 °C. The model dissolved oxygen calibration appeared marginal but
was difficult to verify due to minimal measured dissolved oxygen data. Calculated minimum
dissolved oxygen residual error was as high as -2.7 mg/L. Brock and Caupp (RCR04-3.0,
2004) provide a detailed analysis of model verification inputs and results.

Nine years of hydraulic and temperature data have been modeled when including calibration
water quality years, verification water quality years, and fish temperature vears, thereby
greatly improving the reliability, robustness, and credibility of the DSSAM! model over a
wide range of hydrologic and dynamic water quality conditions.

VIl. OVERVIEW OF WATER QUALITY SIMULATIONS

Tables and plots summarizing water quality inputs and outputs for river reaches downstream
from Reno were prepared for the current condition simulation (Brock and Caupp, RCR04-
4.0, 2004) and for the alternatives (Brock and Caupp, RCR04-6.0, 2004, RCR04-8.0, 2004,
and RCR04-10.0). This included information on river and irrigation flows, weather, water
temperature boundary conditions, water chemistry boundary conditions, annual plots of daily
water temperature and dissolved oxygen, monthly water chemistry versus distance, statistical
summaries of simulated water quality, water quality standards, seasonal constituent versus
distance, and simulated constituent loads. Simulated constituents such as river temperature,
dissolved oxygen, and nutrients provided information on the suitability for aquatic life.

In general, temperature, high pH (an indicator of algae), DO, chloride, TDS, and total
nitrogen violations occur downstream from Reno in mostly dry hydrologic conditions for all
current and future conditions. During dry current and future conditions, dissolved oxygen
concentrations are too low for adequate growth and maintenance of aquatic life. However,
large non-scouring nutrient-rich flows followed by sudden drops in flow also results in more
algal biomass and consequently lower DO. Lower flow results in larger minimum to
maximum DO swings.

Truckee River watershed water quality was summarized in the Truckee River Water Quality
Settlement Agreement - Federal Water Rights Acquisition Program, Final Environmental
Impact Statement (Bureau of Indian Affairs, October 2002.)
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Summary tables of the water quality books are shown as Water Quality Appendix DSSAMt
tables 1 —12.

VIIl. CURRENT CONDITION TEMPERATURE AND WATER QUALITY
SIMULATIONS

The modeled current temperature (Brock and Caupp, RCR04-3.0, 2004) and water quality
(Brock and Caupp, RCR04-4.0, 2004) conditions reflect simulated flows from the operations
model and should not be compared to historical flows. Current conditions reflect current
reservoir operations and current demands on the system

The current conditions simulation indicated that warm temperatures for fish and water quality
problems exist minimally in wet, and mostly in median and dry hydrologic conditions. The
most severe conditions occur during dry hydrologic conditions. Current system operations
do not adequately accommodate water quality.

Temperature and DO were chosen as water quality indicators. Total phosphorus, ortho-
phosphorus, total nitrogen, nitrate nitrogen, nitrite nitrogen, ammonia nitrogen, organic
nitrogen, pH, total dissolved solids, and chloride were also modeled as supporting
information for the water quality analysis.

Modeling and data indicated that water quality tends to be worse during the warm summer
and early fall months. However, dissolved oxygen downstream from Derby Diversion Dam
is low during the end of April 1989 for current conditions. Low flow and warm air
temperatures caused the low DO. This indicates that water quality is highly variable making
qualification of water quality conditions by season difficult.

Annual summaries of major model water quality parameters under current conditions are
shown in tables DSSAMLt 1 through 12 for each modeled reach downstream from Reno for
wet (1986), median (1989), and dry (1992) calendar year conditions.

Based on summaries from the draft TROA EIS/EIR (1998), under dry year current
conditions, annual summaries indicated that standards for TDS and chloride concentrations to
Pyramid Lake, a terminal saline desert lake, are exceeded most of the year. Under dry year
current conditions, annual summaries indicated that total nitrogen standards in the reach from
Lockwood to Derby Diversion Dam are exceeded about one-third of the year.

IX. NO ACTION ALTERNATIVE TEMPERATURE AND WATER
QUALITY SIMULATIONS

No Action represents projected future conditions in the year 2033 without a Truckee River
operating agreement or changes in system operation. The major change under No Action is
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Table DSSAMt 1. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: Current Condition Year; 1986 CY
Run: 1986 (wet) - RT86C1: Current Cond.
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 0 0 29 66
pH no. of days < STD 0 0 0 0 0 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 0 0 0 0 5
Dissclved Oxygen no. of days < 5 mg/L* 0 o 0 0 0 5
Chloride no. of days > STD# 93 0 0 0 0 0
Total Phosphorus annual average 0.012 0.028 0.039 0.036 0.036 0.036
Ortho Phosphorus nao. of days > STD 0
Total Nitrogen annual average 0177 0.260 0.315 0.287 0.290 0.298
no. of days > STD 1 1 1 1 2 4
Nitrate Nitrogen no. of days » STD 0 0 0 0 ¢ 0
Nitrite Nitrogen no. of days > STD 0 1 1 o 0 2
Ammonia Nitrogen no. of days > STD 0 0 0 0 1 2
(unionized)
Total Dissolved Solids annual average# 70 92 108 100 113 121
no. of days > STD# 1 0 0 ¢ 0 0
Temperature no. of days > STD fish flow not adequate 153 30 32 22 27 37
no. of days > STD fish flow adequate * na na na 36 37 37
no. of days > DESIRED fish flow not adequate 164 54 58 65 66 71
no. of days > DESIRED fish flow adequate 164 54 58 101 103 104
Notes:
no. of days = number of days of the year when the standard was exceeded within any hour of the day
» = determined for peried November through June = total of 273 days if flows are adequate for spawning
na = not applicable
* = not a State Standard, ingtudad for information purposes cnly
# = RMHQ {Recommendad te Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desired condition if fows are adequate to protect juvenile Lahontan cutthroat trout
sSTD = Nevada State standard for Truckee River te protect beneficial uses

RCR: DATROA_O3WVOAStana\Curn1986\RTBEC1ST.QPW

08-Apr-04

RCR: TRCA_RDEISwqstds_ali12c.pdf
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Table DSSAMt 2. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: Current Condition Year: 1989 CY
Run: 1988 (median) - RT83C1: Current Cond.
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Laockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 34 65 125 127
pH no. of days < STD 0 0 0 0 0 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 0 0 9 10 25
Dissclved Oxygen no. of days < 5 mg/L* 0 0 0 6 10 28
Chloride no. of days > STD# 123 0 0 0 8 11
Total Phosphorus annual average C.015 0.036 0.052 0.050 0.047 0.046
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.234 0.355 0.425 0.408 0.407 0.409
no. of days > STD 1 1 1 2 3 1
Nitrate Nitrogen no. of days > STD 0 0 ¢ 0 0 0
Nitrite Nitrogen no., of days > STD 0 1 1 0 0 0
Ammoaonia Nitrogen no. of days > STD 0 0 0 0 0 0
{unionized)
Total Dissolved Solids annual average# 95 121 139 143 204 233
no. of days > STD# 60 0 0 0 9 11
Temperature no. of days > STD fish flow not adequate 155 10 28 25 53 62
na. of days > STD fish flow adequate + na na na 77 80 82
no. of days > DESIRED fish flow not adequate 162 48 66 89 99 107
no. of days > DESIRED fish flow adequate 162 48 66 149 156 160
Notes:
ne. of days = number of days of the year when the standard was exceeded within any hour of the day
» = determined for period Novamber through Jung = total of 273 days if flows are adequate for spawning
na = not applicable
* = not a Slate Standard, included for information purposes only
# = RMHQ {Recommendad to Maintain High Water Qualily) used in place of beneficial use standard
DESIRED = dasirad condition i flows are adequate to protect juvenile Lahontan cutthroat troul
STD = Nevada State standard for Truckee River to protect beneficial uses

RCR: DATROA_D3WQLStand\Curn\1883\RT8SC1ST. gpw

0B-Apr-04

RCR: TROA_RDEISwqgstds_all12c.pdf
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L

Table DSSAMt 3. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: Current Condition Year: 1992 CY
Run: 1992 (dry) - RT92C1: Current Cond
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 16 160 94 244 3
pH no. of days < 8TD 0 0 0 0 0 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 107 109 149 296 172
Dissolved Oxygen no. of days < 5 mg/L* 0 107 109 104 253 156
Chloride no. of days » STD# 366 95 97 363 364 365
Total Phosphorus annual average 0.023 0.101 0.157 0.147 0.085 0.072
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.302 0.640 0.818 0.715 0.569 0.527
no. of days > STD 34 125 122 64 14 17
Nitrate Nitrogen no. of days > 8TD 0 0 0 0 0 0
Nitrite Nitrogen no. of days » STD 0 1 1 0 0 0
Ammoaonia Nitrogen no. of days > STD 0 0 0 0 0 0
(unionized)
Total Dissclved Solids annual average# 141 184 211 229 534 667
no. of days > STD# 307 2 0 64 366 366
Temperature no, of days > STD fish flow not adequate 199 96 85 64 88 82
no. of days > STD fish flow adequate # na na na 91 106 101
no. of days > DESIRED fish flow not adequate 211 128 123 135 154 147
no. of days > DESIRED fish flow adequate 211 128 123 171 189 183
Notes:
no. of days = number of days of the year when the slandard was exceeded within any hour of the day
A = defermined for period November through June = total of 273 days if flows are adequate for spawning
na = not applicable
= not a State Standard, included for information purposes only
# = RMHQ (Recommended to Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desired condition if flows are adequate to protect juvenila Lahontan cutthroat trout
sTD = Nevada State slandard for Truckee River to protect beneficial uses

RCR: DATROA_O(WQ\Stand\Curf19920RT82C 1S T .gpw

08-Apr-04

RCR: TROA_RDEISwgstds_all12¢c.pdf
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Table DSSAMt 4. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: No Action Year: 1986 CY
Run: 1986 (wet) - RT86N1: No Action
Date of Run: 24-Feb-2004
Constituent Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days » STD 0 0 0 15 31 97
pH no. of days < 5TD 0 0 ¢ 0 0 0
Dissclved Oxygen no. of days < STD {5 or 6 mg/L) 0 0 0 0 0 4
Dissclved Oxygen no. of days < 5 mg/L” 0 0 0 0 0 4
Chloride no. of days > STD# 63 0 0 0 0 0
Total Phosphorus annual average 0.013 0.030 0.042 0.039 0.039 0.039
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.181 0.275 0.336 0.321 0.325 0.331
no. of days » STD 1 1 1 1 3 4
Nitrate Nitrogen no. of days > STD 0 0 0 0 0 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 0 1
Ammaonia Nitrogen no, of days > STD 0 0 0 o 1 1
{unionized)
Total Dissolved Solids annual average# 69 92 108 106 119 126
no. of days > STD# 2 0 0 0 0 0
Temperature no. of days > S8TD fish flow not adequate 148 25 32 20 27 37
no. of days > STD fish flow adequate # na na na 36 37 39
no. of days > DESIRED fish flow not adequate 156 53 58 64 66 72
no. of days > DESIRED fish flow adequate 156 53 58 100 103 106
Notes:
ne. of days = number of days of the year when tha standard was exceeded within any hour of the day
A = determined for pericd November through June = total of 273 days if flows are adequale for spawning
na = not applicable
* = not a State Standard, included for information purposes only
# = RMHQ {Racemmended to Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desired condition if flows are adequate to protect juvenile Lahontan cutthroat trout
STD = Nevada Slate standard for Truckee River to protect beneficial uses

RCR: DATROA_03WQ\StandiNoAch1986\RTEEN 18T gpw

RCR: TROA_RODEI|Swqstds_all1 2c.pdf

08-Apr-04
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Table DSSAMt 5. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: No Action Year: 1989 CY
Run: 1989 (median) - RT89N1: No Action
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > 8TD 0 0 29 91 147 138
pH no. of days < STD 0 ] 0 0 0 0
Dissalved Oxygen no. of days < STD (5 or 6 mg/L) 0 0 o 4 10 26
Dissolved Oxygen no. of days < 5 mg/L* 0 0 0 0 9 29
Chloride no. of days > STD# 91 0 o 1 0 10
Totai Phosphorus annual average 0.016 0.040 0.056 0.051 0.048 0.047
Ortho Phosphorus no. of days > STD 0
Totai Nitrogen annual average 0.244 0.381 0.463 0.441 0.435 0.435
no. of days » STD 1 1 1 2 3 1
Nitrate Nitrogen no. of days » STD 0 0 0 0 0 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 0 0
Ammonia Nitrogen no. of days > STD 0 C 0 0 0 0
{unionized)
Total Dissolved Solids annual average# g6 123 143 146 196 227
no. of days » STD# 60 0 0 0 0 8
Temperature no. of days > STD fish flow not adequate 160 24 32 22 54 62
no. of days > STD fish flow adequate * na na na 77 80 82
no, of days > DESIRED fish flow not adequate 168 60 70 89 100 107
no. of days > DESIRED fish flow adequate 168 60 70 149 157 160
Notes:
no. of days = number of days of the year when the standard was excaeded within any hour of the day
A = determined for period Novemnber through June = total of 273 days if flows are adequate for spawning
na = not applicable
. = not a State Standard, included for information purposes only
# = RMHQ {Recommended to Maintain High Water Guality) used in place of beneficial use standard
DESIRED = desired condition if flows are adequate to protect juvenile Lahontan cutthroat trout
STD = Nevada Slate standard for Truckee River to protect beneficial uses

RCR: DATROA_(03\WQiStandiNoAct 1 989\RTEIN1ST.gpw

08-Apr-04
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Table DSSAM!t 6. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alterative: No Action Year; 1992 CY
Run; 1992 (dry) - RT92N1: No Action
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 128 63 181 0
pH no. of days < STD 0 0 0 0 0 0
Dissolved Oxygen ne. of days < STD (5 or 6 mg/L) 0 51 42 95 180 147
Dissolved Oxygen no. of days < 5 mg/L* 0 51 40 59 147 127
Chleride no. of days > STD# 366 124 124 267 271 340
Total Phosphorus annual average 0.029 0.086 0.125 0.118 0.089 0.082
Ortho Phosphorus no. of days » STD 0
Total Nitrogen annual average 0.332 0.630 0.777 0.693 0.598 0.594
no. of days » STD 123 63 72 43 29 31
Nitrate Nitrogen no. of days > STD 0 0 0 0 0 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 5 7
Ammonia Nitrogen no. of days > STD 0 0 0 0 o 0
(unionized)
Total Dissolved Solids annual average# 142 195 228 235 433 594
no. of days > STD# 337 124 121 62 300 355
Temperature no. of days » STD fish flow not adequate 201 149 120 61 85 84
no. of days > STD fish flow adequate * na na na 93 103 104
no. of days > DESIRED fish flow not adequate 213 181 157 134 150 150
no. of days > DESIRED fish flow adequate 213 181 157 172 186 186
Notes:
no. of days = numbar of days of the year when the standard was exceeded within any hour of the day
~ = delermined for period Nevember through June = total of 273 days if flows are adequale for spawning
na = not applicable
v = not a Slate Standard, included for information purposes only
# = RMHQ {Recommendsd to Maintain High Water Qualily} used in place of beneficial use standard
DESIRED = desired condilion if flows are adequate to protect juvenile Lahontan cutthroat frout
STD = Nevada Slate standard for Truckee River to protect beneficial uses

RCR: DATROA_03WQiStandiNoAct 1 982\RTI2ZN1ST.qpw

08-Apr-04
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Table DSSAMt 7. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: LWSA Year: 1986 CY
Run: 1986 (wet) - RT86L1: LWSA
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 0 15 28 97
pH no. of days < STD 0 it 0 0 o 0
Dissolved Oxygen no. of days < 8TD (5 or 6 mg/L) 0 ¢ 0 0] 0 4
Dissolved Oxygen no. of days < 5 mg/L* 0 0 0 0 0 4
Chleride no. of days > STD# 63 0 0 0 0 0
Total Phosphorus annual average 0.013 0.030 0.042 0.039 0.039 .039
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.179 0.273 0.335 0.319 0.324 0.329
no. of days » STD 1 1 1 1 3 3
Nitrate Nitrogen no. of days > STD 0 0 0 0 c 0
Nitrite Nitrogen no. of days » STD 0 1 1 0 0 1
Ammaonia Nitrogen no. of days » STD 0 0 0 0 1 1
{unionized)
Total Dissolved Solids annual average# 69 92 108 106 119 126
no. of days > STD# 2 0 0 ) 0 0
Temperature no. of days > STD fish flow not adequate 146 25 32 20 27 37
no. of days > STD fish flow adequate * na na na 36 37 39
no. of days > DESIRED fish flow not adequate 156 53 58 64 66 72
no. of days > DESIRED fish flow adequate 156 53 58 100 103 106
Notes:
no. of days = number of days of {he year when the standard was exceeded within any hour of the day
» = determined for period November through June = total of 273 days if flows are adequate for spawning
na = not applicable
N = not a State Standard, included for information purposes only
# = RMHQ (Recommended to Maintain High Waler Quality) used in place of beneficial use slandard
DESIRED = desired condition if flows are adequate to protect juvenile Lahontan cutthroat rout
STD = Nevada Stale standard for Truckee River to protect beneficial uses

RCR: DATRCA_DIWQ\Stand\LWSAV1986\1RTE6L1ST.qpw

08-Apr-04
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Table DSSAMt 8. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: LWSA Year: 1989 CY
Run: 1989 (median) - RT89L1; LWSA
Date of Run: 29-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 28 86 147 136
pH no. of days < STD 0 0 0 0 0 0
Dissolved Oxygen no. of days < 8TD (5 or 6 mg/L} 0 0 0 4 10 26
Dissolved Oxygen no. of days < 5 mg/L* 0 0 0 0 9 30
Chloride no. of days > STD# 91 0 0 1 0 10
Total Phosphorus annual average 0.013 0.013 0.014 0.043 0.055 0.050
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.218 0.222 0.227 0.394 0.459 0.440
no. of days > STD 1 1 1 2 3 1
Nitrate Nitrogen no. of days > STD 0 0 0 0 o 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 0 0
Ammaonia Nitrogen no. of days » STD 0 0 0 0 o 0
{unionized)
Total Dissolved Solids annual average# 98 98 97 126 143 153
no. of days > STD# 60 0 o 0 0 8
Temperature no. of days > STD fish flow not adequate 154 13 27 21 51 62
no. of days > STD fish flow adequate * na na na 77 80 82
no. of days > DESIRED fish flow not adequate 160 51 61 86 98 107
no. of days > DESIRED fish flow adequate 160 51 61 146 155 160
Notes:
no. of days = number of days of the yaar when the standard was exceeded within any hour of the day
A = determined for period November through June = total of 273 days if flows are adequate for spawning
na = not applicable
= not a State Standard, inciuded for information purposes only
# = RMHQ {Recommended to Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desired condilion if flows are adequate to protect juvenile Lahontan cutthroat trout
STD = Nevada Sfale standard for Truckee River to protect beneficial uses

RCR: DATROA_OIWOhStand\LWSAVIQ8RNRTEIL1ST.qpw

09-Apr-04

RCR: TROA_RDEISwgstds_all12c.pdf
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Table DSSAMt 9. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: LWSA Year: 1992 CY (dry})
Run; 1992 (dry} - RT92L1: LWSA
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 103 54 182 ¢
pH ne. of days < STD ] 0 0 0 0 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 45 39 97 177 149
Dissolved Oxygen no. of days < b5 mg/L* 0 46 39 57 140 125
Chloride no. of days > STD# 366 184 185 293 272 341
Tetal Phosphorus annual average 0.029 0.085 0.123 0.115 0.088 0.081
Crthe Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.333 0.660 0.830 0.733 0.615 0.604
no. of days > STD 123 93 93 65 30 32
Nitrate Nitrogen no. of days > STD 0 0 0 0 0 0
Nitrite Nitrogen no. of days > STD 0 1 t 0 5 7
Ammonia Nitrogen no. of days > STD 0 0 0 o 0 0]
(unionized)
Total Dissolved Solids annual average# 142 204 245 251 441 598
no. of days > STD# 337 185 186 94 310 366
Temperature no. of days > STD fish flow not adequate 201 149 119 61 85 84
no. of days > STD fish flow adequate » na na na 93 103 104
no. of days > DESIRED fish flow not adequate 213 181 156 134 150 150
no. of days > DESIRED fish flow adequate 213 181 156 172 185 186
Notes:
no. of days = number of days of the year when the slandard was exceeded within any hour of the day
~ = determined for period November through June = total of 273 days if flows are adequate for spawning
na = not applicable
. = not a State Standard, included for information purposas only
# = RMHQ (Recommended to Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desired condition if flows are adequate to protect juvenile Lahontan cutthroat trout
57D = Nevada State standard for Truckee River o protect baneficial uses

RCR: DATROA_03WQiStand\LWSAVI992ARTS2L1ST.qpw

08-Apr-04
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Table DSSAMt 10. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: TROA Year: 1986 CY
Run: 1986 (wet) - RT86T1: TROA
Date of Run: 24-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD Y ¢ 0 13 17 102
pH no. of days < 8STD 0 0 0 0 0 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 0] 0 0 0 0]
Dissolved Oxygen no. of days < 5 mg/L* 0 0 0 0 0 0
Chloride no. of days > STD# 93 31 31 30 0 0
Total Phosphorus annual average 0.014 0.032 0.046 0.043 0.043 0.042
Ortho Phosphorus no. of days » STD 0
Total Nitrogen annual average 0.192 0.296 0.363 0.355 0.356 0.356
no. of days > STD 1 1 1 1 3 4
Nitrate Nitrogen no. of days > STD 0 0 0 a 0 o
Nitrite Nitrogen no. of days » STD 0 1 1 0 0 0
Ammonia Nitrogen no. of days > STD 0 ¢ 0 0 0 1
{unionized)
Total Dissolved Solids annual average# 70 85 113 114 128 134
no. of days > STD# 1 0 o 0 0 0
Temperature no. of days > STD fish flow not adequate 131 21 28 13 22 30
no. of days > STD fish flow adequate * na na na 35 36 38
no. of days > DESIRED fish flow not adequate 137 47 55 60 65 66
no. of days > DESIRED fish flow adequate 137 47 55 95 101 104
Notes:
no. of days = number of days of the year when the slandard was exceeded within any hour of the day
A = detarmined for period November through June = total of 273 days if flows are adequate for spawning
na = not applicable
= not a Slate Standard, included for information purposes only
# =RMHQ {Recommended to Maintain High Water Quality) used in place of bereficial use standard
DESIRED = desired condition if flows are adequate to protect juvenile Lahonlan cutthroat trout
STD = Nevada State standard for Truckee River to protect beneficial uses

RCR: DATROA 03WQ\Stand\TROAV986'\RTBET1ST.qpw

08-Apr-04
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Table DSSAMt 11. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative: TROA Year: 1989 CY
Run; 1989 (median) - RT89T1: TROA
Date of Run: 26-Feb-2004
Constituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 19 81 140 141
pH no. of days < STD ¢ 0 0 0 0 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0] 0 0 4 10 15
Dissolved Oxygen no. of days < 5 mg/L* ¢ 0 0 0 9 19
Chloride no. of days > STD# 91 0 0 1 0 10
Total Phosphorus annual average 0.016 0.039 0.055 0.049 0.047 0.046
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.241 0.374 0.453 0.432 0.429 0.429
ne. of days > STD 1 1 1 2 3 1
Nitrate Nitraogen nag, of days > STD 0 0] a 0 0 0
Nitrite Nitrogen no. of days > STD 0 1 1 0 0 0
Ammaonia Nitrogen no. of days » STD 0 0 0 0 0 0
(unionized)
Total Dissolved Salids annual average# 98 121 140 143 193 223
no. of days » STD# 60 0 0 0 0 8
Temperature no. of days > STD fish flow not adequate 154 14 28 21 53 62
no. of days > STD fish flow adequate 4 na na na 77 79 82
no. of days > DESIRED fish flow not adequate 157 51 63 89 99 107
no. of days > DESIRED fish flow adeguate 157 51 63 149 155 160
Noles:
no. of days = number of days of the year when the standard was exceeded within any hour of the day
A = determined for period November through June = total of 273 days if flows ara adequale for spawning
na = nol applicable
M = not a State Standard, included for information purposes only
# = RMHQ {Recommended to Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desired condition if flows are adequate to prolect juvenile Lahontan cutthroat trout
STD = Nevada Slate standard for Truckee River lo protect beneficial uses

RCR: DATROA_03WQ\StandiTROAV19890\RTEIT1ST.qpw 08-Apr-04
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Table DSSAMt 12. Annual summary of simulated Truckee River quality compared to State of Nevada standards

Alternative; TROA Year: 1992 CY
Run: 1992 (dry) - RT92T1: TROA
Date of Run; 24-Feb-2004
Conslituent Statistic Reach
Glend-McCar McCar-Lockw Lockw-Derby Derby-Wadsw Wadsw-Numan Numan-Pyramid
pH no. of days > STD 0 0 98 49 143 24
pH no. of days < STD 0 0 0 0 0 0
Dissolved Oxygen no. of days < STD (5 or 6 mg/L) 0 1 3 65 126 148
Dissolved Oxygen no, of days < 5 mg/L* 0 0 0 34 75 114
Chiloride no. of days > STD# 366 93 93 157 163 265
Total Phosphorus annual average 0.027 0.078 0.114 0.108 0.087 0.083
Ortho Phosphorus no. of days > STD 0
Total Nitrogen annual average 0.313 0.592 0.736 0.662 0.583 0.573
no. of days > STD 123 63 64 40 9 9
Nitrate Nitrogen no. of days > STD 0 0 0 0 0 0
Nitrite Nitrogen noa. of days > STD o 1 1 0 ¢ 0
Ammania Nitrogen no. of days » STD 0] 0 0 0 0 0
(unionized}
Total Dissolved Solids annual average# 136 183 213 220 371 462
no. of days > STD# 337 93 93 56 194 275
Temperature no. of days > STD fish flow not adequate 189 81 87 49 75 78
no. of days > STD fish flow adequate * na na na a0 98 100
no. of days » DESIRED fish flow not adequate 1M 139 133 125 145 146
no. of days > DESIRED fish flow adequate 191 139 133 164 180 182
Notes:
no. of days = number of days of the year when the standard was exceeded within ary hour of the day
A = delermined for period November through June = total of 273 days if flows are adequate for spawning
na = not applicable
. = nol a State Slandard, included for information purposes only
# = RMHQ (Recommended to Maintain High Water Quality) used in place of beneficial use standard
DESIRED = desired condition if flows are adequate to prolect juvenile Lahontan cutlhroat trout
STD = Nevada State standard for Truckea River to protect beneficial uses

RCR: DATROA_03WQS{and\TROAVI992\RTS2T 18T qpw

08-Apr-04
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that population is expected to increase in the study area, which would increase municipal and
industrial water demand. No Action serves as a baseline for comparison to the TROA
Alternative.

Simulation of future conditions without TROA indicated warm temperatures for fish and
water quality problems will exist minimally in wet and mostly in median and dry hydrologic
conditions (Brock and Caupp, RCR04-5.0, 2004 and RCR04-6.0, 2004 ). Temperature, pH,
DO, chloride, TDS, and total nitrogen violations will occur downstream from Reno. No
Action is slightly worse than the current conditions due to larger future water demands,
mostly due to population growth. The most severe conditions occur during dry hydrologic
conditions. Without changes, current system operations will not adequately accommodate
water quality in the future.

Annual summaries of major model water guality parameters under No Action are gtven in
tables DSSAMt 4, 5, and 6 for each modeled reach downstream from Reno for wet (1986),
median (1989), and dry (1992) calendar year conditions.

Annual summaries indicated that Truckee River TDS and chloride concentration standards
downstream from Reno to Pyramid Lake, under dry year No Action conditions, are exceeded
most of a dry year. Annual summaries indicated that total nitrogen in the reach from
Lockwood to Derby Diversion Dam is exceeded about one quarter of the year.

X. LoCAL WATER SUPPLY ALTERNATIVE TEMPERATURE AND
WATER QUALITY SIMULATIONS

The Local Water Supply Alternative represents projected future conditions in the year 2033
without a Truckee River operating agreement; however, with some likely changes in system
operation. Therefore, LWSA and No Action do not vary greatly. The primary differences
between LWSA and No Action would be the source of water used for municipal and
mdustrial purposes, extent of water conservation, implementation of a groundwater recharge
program in Truckee Meadows, and assumptions regarding governmental decisions
concerning approval of new water supply proposals.

Simulation of future conditions under LWSA indicated warm temperatures for fish and water
quality problems will exist primarily in wet, average, and dry conditions (Brock and Caupp,
RCR04-9.0, 2004 and RCR04-10.0, 2004). Temperature, pH, DO, chloride, TDS, and total
nitrogen violations will occur downstrear from Reno. LWSA is slightly worse than the
current conditions due to larger future water demands mostly due to population growth. The
most severe conditions occur during dry conditions.

Annual summaries of major model water quality parameters under the LWSA are given in
tables 7, 8, and 9 for each modeled reach downstream from Reno for wet (1986), median
(1989), and dry (1992} calendar year conditions.

Under dry year LWSA conditions, annual summaries indicated that TDS and chloride
concentration standards downstream from Reno are exceeded more often than under
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No Action. Under dry year LWSA conditions, annual summaries indicated that total
nitrogen standards in the reach from Lockwood to Derby Diversion Dam are exceeded about
one quarter of the year and again are exceeded more often than under No Action.

Xl. TROA ALTERNATIVE TEMPERATURE AND WATER QUALITY
SIMULATIONS

The TROA Alternative represents a blended Truckee River operating agreement to
accommodate the concerns of several negotiating parties. This alternative concentrates on
implementing the requirements of the Preliminary Settlement Act (PSA). It provides drought
relief for the Reno/Sparks area and enhances spawning flows for threatened and endangered
fishes of Pyramid Lake. Under this alternative, current mandatory minimum instream flows
would be met.

TROA provides a compromise of several resources and accommodates the needs of many
users. Therefore, river temperatures and water quality would not be expected to be optimum
for the nonhuman environment under TROA. However, from a water quality perspective,
modeling indicated that TROA is better than No Action in most instances (Brock and Caupp,
RCR04-7.0, 2004 and RCR04-8.0, 2004). The TROA Alternative appears to be the optimum
alternative for the human environment.

Annual summaries of major model water quality parameters under TROA are given in
tables DSSAMt 10, 11, and 12 for each modeled reach downstream from Reno for wet
(1986), median (1989), and dry (1992) calendar year conditions.

Under dry year TROA conditions, annual summaries indicated that TDS and chloride
concentration standards are exceeded less often than under No Action. Annual summaries
indicated that total nitrogen standards in the reach from Lockwood to Derby Diversion Dam
are exceeded less than one third of the year but less often than under No Action.

XIl. SIMULATED VERSUS PREFERRED WATER TEMPERATURES
FOR FISH

Tables and plots summarizing fish temperature preferences for appropriate life stages of
Truckee River fishes were prepared for the current condition simulation (Brock and Caupp,
RCR04-3.0, 2004 ) and for the alternatives {Brock and Caupp, RCR04-5.0, 2004 ,
RCR04-7.0, 2004, and RCR04_9.0, 2004). These included temperature preference windows
on plots of daily temperature for facilitating interpretation of the wealth of fish life stage
information. Simulated daily instantaneous maximum temperatures indicated acute
temperature effects on fish, whereas 7-day moving averages of maximum, mean, and
minimum temperatures indicated chronic temperature effects. Life stages were separated
into adult migration, spawning, incubation, larvae or rearing, juvenile maintenance, and adult
maintenance. Fish species included rainbow trout, cui-ui, Lahontan cutthroat trout, mountain
whitefish, and brown trout. Summary tables of the information for extremely wet, median,
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and extremely dry ending years of a 5-year period for the current conditions and the
alternatives (12 tables of five fishes and associated life stages from Chapter 6 of the Brock
and Caupp fish temperature books) are included in the following WQ Appendix DSSAMt
tables 13 through DSSAMt 24,

Simulated river temperatures were compared to preferred ranges. For each species and life
stage of fish, the number of days that the simulated temperatures were within the
recommended range was counted. The temperature was counted as having met the preferred
criteria if the temperature was less than or equal to the maximum preferred temperature and
greater than or equal to the minimum preferred temperature. These criteria are exceeded if
the temperature curves pass through the bottom or top of the thermal box. The number of
days that recommended temperatures were met during each fish life stage was given for the
daily instantaneous maximum and maximum, mean, and minimum 7-day moving averages at
six locations: East McCarron, Lockwood, Clark, Painted Rock, Dead Ox, and Marble Bluff
Dam. These locations correspond to locations listed in the Nevada water temperature
standards or critical locations determined by fishery biologists.

In general, during average and dry current and future conditions, recommended temperatures
are exceeded for cold water and cool water fish. Recommended temperatures for warm
water species such as cui-ui are exceeded, but much less frequently. During wet years in
which cui-ui spawning runs occur, temperature requirements are often met during the high
spring spawning flows. However, once flows are greatly reduced during summer and fall,
preferred temperatures for cold water fish such as trout are exceeded frequently. Differences
between alternatives were minimal in comparison to differences between wet, median, and
dry years.

Summary tables of the water quality books are shown below as Water Quality Appendix
DSSAMt tables 13 — 24,
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Table DSSAMLt 13,

No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1986wy (extremely wet) - Current Condition

Rainbow Trout

East McCarran _96.7 km Lockwood 1065 km Clark = 1248 km Panted_Rock 131.6 km Dead Cx. 173.7 km Marble Bluff  187.0 km
Total inst. 7-day moving avy: Inst, F-tday maving avg: Inst, T ~day moving avg Inst. 7-day moving avg: tnst. F-ay Moving Aygr-----i Inst. 7-day moving avg-—-—
Life Stage H#Days | MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN KAX MAX MEAN MiN MAX MAX MEAN MIN Max MAX MEAN MIN
Adult Migration 48 3% 41 41 33 35 38 o 37 3 36 45 38 31 36 43 40 28 30 38 41 25 28 36 40
Spawning 3z % 27 29 13 21 24 29 19 17 22 a0 20 17 22 27 1 15 16 23 28 1" 14 22 27
Incubation 82 32 36 40 39 24 27 44 ar 20 22 40 a7 20 22 26 38 15 16 23 Kt} n 14 22 ar
Rearing 183 178 182 178 173 181 183 183 183 177 183 183 178 178 183 183 177 162 167 183 176 148 158 183 175
Juvanite Maint. 365 385 360 342 33s 383 385 365 365 359 355 365 349 360 365 361 347 344 348 as8 345 328 i) 358 342
Adult Maint. 385 355 380 342 335 363 365 i) 365 338 365 365 39 360 365 361 347 344 349 358 345 328 2l 358 342
Cui-ui
East McCarran _8€.7 km Lockwood t06.5 km Clark 1249 km Fainted Rock 131.6 km Daad Ox A71.7 km Marble Bluff _187.0 km
Total Inst. T-day moving avg———; Inat. 7-day moving avg—-— Inst. -7-day moving avg——] Inst. T-day moving avg: Ingt. 7-day moving avg: Inst. 7-day moving avg——
Life Stags #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MaX MEAN MIN MAX MAX MEAN MIN MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 150 78 B3 45 35 83 85 54 38 EL 79 58 44 70 78 59 45 63 63 58 47 58 59 51 45
Spawning 91 64 63 45 36 68 70 52 as 80 65 56 44 57 85 57 45 52 52 56 47 48 42 43 45
Incubation 9N Ial 1 48 35 76 B 52 36 7 7 b8 44 7 7 57 45 74 76 62 47 74 75 65 47
Larvas 62 55 58 47 36 56 57 51 39 57 58 52 45 57 58 52 46 54 57 55 48 53 54 55 48
Lahontan Cutthroat Trout
East McCarran 96.7 km Lockwood _106.5 kmn Clark 1248 km Panted Rock 13%.6 km Dead Ox 171.7 km Marble Biuff _187.0 km
Total Inst. T-day moving avg———] inst. T-day moving avg-—— Inst, -7-day moving avg: Inst. T-day moving avg: {nat. 7-day moving avg—--———| inst. -T-tay moving avg
Life Stage #Days| MAX MAX MEAN MiN MAX MAY MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 136 100 0z 14 102 ] 102 107 mm 296 m 98 106 95 100 86 101 94 98 54 a5 92 99 a3 82
Spawning a1 59 80 59 44 56 57 60 48 53 5T 51 50 55 58 50 50 53 56 48 a1 62 57 49 41
Incubation g1 59 60 53 44 56 57 60 48 63 o7 51 50 55 58 50 50 53 58 48 41 52 57 49 H
duvenile Maint. 107 88 a5 95 92 ) 28 103 96 B1 91 105 98 82 02 107 97 74 83 107 98 57 60 107 86
Adult Maint. 385 3318 338 N 09 349 349 339 334 340 343 336 333 338 329 335 333 326 330 335 32 323 32 335 33
Mountain Whitefish
Totai East McCarran_ 96.7 km Lockwood 106.5 km Clark___124.9km Painted Rock 1318 km Cread Ox 171.7 km Marble Bluff 187.0 km
Lifa Stage #Days{ inst -7-day moving avg——— Inst. T-day moving avg——| Inst. T-day moving avg——— Inst, 7-day moving avg——1, Inst, 7 <lay moving avg Inst, 7-day moving avg-——
Max MAX MEAN N MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migration B2 a7 ag 48 51 31 38 42 48 37 36 42 47 41 26 Ll a7 3z 3z 4z 43 20 16 41 47
Spavming 47 24 23 36 33 28 Z6 a0 a9 a2 28 27 37 27 24 27 35 27 21 29 35 26 22 28 k2]
Incubabon 78 i 36 47 42 55 53 45 52 54 50 40 49 45 42 40 ar 47 a1 4z 47 53 49 4 48
Incubation 74 T4 74 74 70 bAl 74 74 74 72 74 74 4 74 74 T4 74 74 74 74 74 74 74 4 74
Rearing 154 136 136 154 154 135 136 154 154 130 131 15t 154 130 1 181 154 126 125 148 154 122 123 148 154
Juvenile Maint. 365 308 307 342 335 316 314 360 365 307 302 342 349 308 302 335 347 301 295 330 345 205 293 327 342
Adult Maint 365 302 307 342 335 316 314 360 365 307 302 342 349 308 3oz 335 347 361 295 330 s 295 203 327 342
Brown Trout
East McCaman 96.7 km Lockwood 106.5 km Clark 1249 km Painted Rock_ 13186 km Dsad Ox 171.7 km Marble Bluff  187.0 km
Total Inst. 7-tay moving avg——— Inst. 7-day moving avg--———-} Inst, 7-day moving avg——— Inst. 7-day moving avg Inst. -7 lay moving avg: Insl, 7-day Moving avge——;
Lite Stage HDays: MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 62 ar 39 48 El 3 eld 42 48 37 38 42 47 41 36 41 47 2 32 42 46 20 1€ 41 47
Spawning 3z 1% 14 30 28 13 Ll 20 31 17 13 19 ol 17 14 20 30 16 10 24 H 11 7 22 ki
Incubation 78 ar 36 47 42 55 53 45 52 54 50 40 49 45 42 40 47 47 4 a2 47 53 49 41 46
Incubaton 74 74 74 74 70 71 74 74 T4 72 74 14 74 T4 74 74 74 74 74 74 74 74 4 74 74
Reanng 154 151 154 154 154 153 154 154 154 150 154 154 154 151 154 154 154 147 154 154 154 138 149 154 154
Juvenile Maint. 365 358 360 342 335 353 365 365 365 359 385 365 343 360 366 361 347 344 349 356 345 328 340 358 342
Adult Maint. 365 355 360 342 335 383 365 365 385 359 365 385 348 380 385 381 7 344 Hg 358 345 328 30 358 342
Number of Annual 3,375 IE7T 3,757 3n 1.838 3,884
Dagras Oays {deg C)
ROR, | {TROA_OTFishiFishgumFishTgmpSuma wh3 rev. tB-Feb-2004 Date of Truckee River Operating Mode! Analysis: 10-Feb-04

RCR: 1

**Provisional Data**

17-Feb-2004
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Table DSSAMLt 14,

No. of days recommended temperatures are met for Truckee R, Fishes

Truckee R. 1966wy (medizn} - Current Condition

Rainbow Trout

East McCaman 96.7 km

Lockwood 106.5 km

Clark  124.9 km Pairted Rock 131.6 km Dead Ox 171.7 km Marble Bluff  157.0 km
Total tnst, 7-day maving avg: inst, 7-gay moving awg-———-1 Inst. 7-day moving avg: Ingt. 7-day moving avg Inst. -7-day maving avg---—17 Inat 7-day maving avg——1
Life Stage ZDays| MAX MAX MEAN Min MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX Max MEAN MIN MAX MAX MEAN MIN
Adult Migratien 46 40 44 48 46 36 43 46 486 30 H 486 46 29 3z 45 46 20 22 35 45 L] G 31 46
Spawning 32 6 30 32 11 22 28 32 21 17 20 32 32 17 18 3 2 " 1 21 32 3 o 17 32
Incubation 82 34 32 55 41 24 28 50 47 18 20 32 52 17 18 ki 47 11 1 21 32 3 o 17 2
Rearing 183 182 183 183 183 182 183 183 183 182 183 183 183 181 183 183 183 162 163 183 183 141 143 183 183
Juygnile Mant, 305 364 365 365 354 365 385 385 365 364 365 365 365 383 365 385 365 344 s 365 365 323 326 365 361
Adult Maint 365 364 365 365 354 365 385 385 365 364 365 365 365 363 365 365 365 344 3435 365 365 323 a5 365 361
Cui-ui
East McCarran_96.7 km East McCarran 867 km Clark 1249 km Painted Rock 1316 km Dead Ox 17+.7 km Marble Bluff _187.0 km |
Total Inst.  ——-7-day moving avg- Inst. 7-day moving avg: Inst J-day moving avg Inst. - -T-day moving avg—- Inst. T-day moving avg—— Inst. -7 -day moving avg———
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN
Adult Migration 150 -] 50 88 52 &7 a1 Al 75 3 85 83 BE 77 84 B0 B& e 75 b B3 55 58 73 83
Spawning al 76 m a6 62 72 76 88 75 €8 74 80 85 67 74 7 B7 57 81 75 81 41 a1 63 21
Incubalion 91 a6 8% 88 52 86 88 =l 75 84 B8 91 87 82 88 S = 14 75 8g il B9 74 84 81
Larvae 62 57 59 62 51 57 58 82 62 55 o8 62 62 53 58 80 62 44 45 59 62 38 44 54 82
Lahontan Cutthroat Trout
East McCarran 96.7 km Lockwood 1085 km Clark  124.9km Pamnted Rock 1318 km Dead Ox 1717 km Martie Bluff 187.0 km
Total Insl. =—-—-7-day moving avg—— Inst. —7-day maoving avg—— Ingt.  ———-7-day moving avg: Inst.  ———=7-day moving avg Inst. 7-day moving avy-—-— Inst, -7 -day moving avg——-
Life Stage #Days | MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN MaX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 136 65 72 94 95 59 B85 ag 96 53 53 83 292 49 81 80 88 32 36 Ll bl 33 31 42 75
Spawning a1 48 57 77 74 41 44 75 85 36 n B4 78 35 30 B3 5 15 17 48 65 10 5 32 63
Incubahon a1 48 57 7 74 41 44 75 85 36 H &4 7% 35 30 63 75 15 17 48 65 10 5 3z 53
Juvenile Maint. 107 102 107 107 100 103 107 107 107 86 1aQ a7 107 93 99 307 147 72 72 107 107 53 54 107 107
Adult Maint. 3685 364 364 343 329 365 365 361 348 362 362 354 343 360 360 354 341 343 346 351 336 325 325 352 328
Mountain Whitefish
Total East McCaran _96.7 km Lockwood  108.5 km Clark  124.9 km Painted Rock 131.6 km Dead Ox 171.7 km Marble Biuff _ 187.0 km
Life Stage # Days Inst. -7-day moving avg-- Inst, T-day moving avg: inst, -7-day moving avg: 1 Inst, T-day meving avg Inst. -7-day moving avg——| Inst. F-day moving avg-
MAX MAX MEAN MIN MAX MAX MEAN Min MAX MAX MEAN MIN MAX MaX MEAN MiN MaX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration B2 26 18 43 62 23 18 33 &0 20 17 26 36 20 17 23 34 18 18 17 28 11 g 17 26
Spawning 47 32 28 ar 47 29 26 45 47 33 28 4 48 33 29 42 45 33 25 38 44 29 24 35 A4
tcubabon 78 B3 59 74 67 60 57 76 73 64 59 72 69 B4 80 69 1] 61 53 80 65 60 55 57 63
Incubation ks m 74 64 52 88 kil 74 [i2:3 Il 74 74 13 72 74 74 68 kAl 74 74 68 n 74 T4 a5
Raanng 154 138 142 154 152 138 142 154 154 134 133 154 154 1 137 150 154 110 16 140 154 106 106 138 154
Juvenile Maint. 365 332 333 365 354 32 333 365 365 a2 326 350 365 324 324 343 365 289 297 328 364 275 278 326 351
Adult Maint. 365 332 332 365 354 332 333 365 385 325 326 350 365 324 324 343 365 28% 2587 328 384 275 278 325 381
Brown Trout
East McCatran 96.7 km Lockwood  106.5 km Clark 1249 km Painted Rock 1316 km Dead Ox 1717 km Marble Bluff _187.0 km
Total inst.  ———~7-day moving avg |nst. 7-day maving avg——] Inst_ F-day maving avg— Inst. T-day maving avg—— Inst_ 7-day moving avg Inst 7 -day meving avg——-
Life Stage #Days | MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX WEAN MiN MAX RAX MEAM MIN MAX MAX MEAN MM
Adult Migration 62 28 18 43 62 23 18 33 S0 pat) 17 28 36 20 17 23 34 18 16 17 28 n ] 17 26
Spawnmng 32 17 13 32 3z 14 " 30 32 18 13 29 2l 18 14 27 30 18 10 21 28 14 El 20 29
Incubation 78 63 5% 74 87 5] 57 78 73 64 5% 7z 62 64 B0 &9 68 61 53 60 B5 60 53 57 63
Incubation 74 kAl 74 64 52 13 71 74 B9 Eal 14 T4 68 72 4 74 &8 kal 74 74 68 1 4 EE] 66
Rearing 184 1583 154 154 152 154 154 154 154 154 154 134 154 154 134 154 154 148 148 154 154 133 137 154 154
Juvanile Maint 365 364 365 365 354 365 365 85 365 384 365 365 kKl 363 65 365 36§ 344 s 365 365 323 325 365 36
Adult Mant, 365 354 385 385 354 365 365 365 365 364 365 365 383 363 365 365 365 344 M5 365 365 323 325 365 361
Number of Annual 3,435 812 3,989 4,04 4,244 4,321
Oagres Daya {dag C)
RUR | THOA_OW shiishsum #n Temg Sumd wh 1av 18-Fah-2004 Date of Truckee River Operating Model Analysis: 10-Feb-04
RCR: 1 **Prewisional Gata™ 17 -Feb-2004
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Table DSSAMt 15.

No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1992wy (extremely dry) - Current Condition

Rainbow Trout

East McCaman_86.7 km ood 106 Clark _ 124.9 km Painted Rock 131.6 km Dasd Ox 171.7 km Marble Bluff  187.0 km
Total Inst. Tday moving avg-—-— Inst, 7-day moving avg—— Inst. -7-day moving avg: Inst. 7-day moving avg——- Inst, -7-day moving avg: inst, T-day meving avg-
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN s MAX MEAN MIN MAX MAX MEAN MIN MAX MaxX MEAN MIN MAX MAX MEAN MIN
Adult Migration 46 3 Q 14 34 1 o 5 26 1 Q 3 17 o [ 3 17 1 a 3 13 [ 0 3 25
Spawning 3z 2 [+] 8 20 o o a 12 o a Q 10 0 [+ Q 10 1 a L] 6 0 [ o 13
tncubation 82 2 o 13 A4 [+ 1] a 135 o 0 Q 18 o G o 16 1 o 3] 12 Q o] o 27
Rearing 183 144 145 183 183 123 128 182 183 132 137 183 183 138 140 183 183 154 155 183 183 129 133 183 183
Juvenile Maint. 365 326 a7 365 38 305 310 365 365 314 318 365 365 320 322 el 365 335 337 385 362 306 316 265 365
Adult Maint, 365 326 3z 365 348 305 310 365 385 314 319 365 365 320 322 389 365 335 337 365 382 308 315 362 365
Cui-ui
East McCarran_36.7 km Lockwood 106.5 km Clark 1249 km Painted Rock 131.6 ki Dsad Ox 1717 km Marble Bluff 187.0 km
Total Inst. -7-day moving avg: Inst. 7-day moving avy inst. 7 <lay maoving avg—— inst -7-day moving avg Inst. F-day moving avg Inst. -7-day moving avg:
Life Stags #0ays| MAX MAX MEAN MIN MAX MaX MEAN MIN MAX MAX MEAN MIN MaX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 150 62 61 67 o7 66 B8 77 87 B4 66 83 &8 B3 65 97 66 83 65 55 66 53 60 68 74
Spawning 91 30 29 64 87 27 29 48 64 29 3 42 85 28 30 39 64 28 3l 39 81 19 24 42 89
Incubation 91 58 &1 a7 Ial 54 55 70 B& 52 55 73 ® 47 49 72 91 48 48 58 1 as 38 72 Al
Larvae 62 28 31 58 62 24 25 40 57 22 25 44 82 18 19 43 B2 20 19 39 62 i [ 42 82
Lahontan Cutthroat Trout
East McCaman 6.7 km Lockwood 106.5 km Clark 1249 km Painted Rock 131.6 km Dead Ox A71.7 km Marble Bluff 187.0 km
Total tnst. 7 -tay moving avg—— inst. 7-day moving avg Ingt.  ———-—Tday moving avg: Inst T-day moving avg- Inst. T-day moving avg: Inst. T-day moving avg
Life Stage ®Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 138 54 &7 67 87 b2 59 72 77 568 60 70 67 49 52 86 6B 50 54 a5 67 37 35 =3 71
Spawning 91 17 24 31 85 17 24 28 36 19 23 28 34 14 1 8 35 14 14 29 M 8 7 28 42
Incubation 91 17 24 3t 85 17 24 28 36 19 23 28 34 14 11 28 35 14 14 29 34 B 7 28 a2
Juvenile Maint. 107 64 63 07 107 32 36 5 107 58 49 a7 107 57 80 = 107 67 &8 105 107 52 54 107 107
Aduit Maint. 365 328 337 324 308 n 37 365 360 322 323 385 357 329 328 351 328 LRl 3 342 s N 318 361 337
Mountain Whitefish
Total East McCarran 6.7 km Lockwood 1065 knt Clark  124.9 km Painted Rock 1318 km Bead Ox 1717 km Marbls BILff  187.0 km
Life Stage # Days Inst.  ——mus 7-lay moving avg Inst. T-day moving avg———-{ Inst, 7-day moving avg. Inst.  — 7-day moving avg: Inst. -7-day moving avg Inst 7-day moving avg:
MAX MAX MEAN MiN MAX [LEYS MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Magration 62 11 8 1 43 3 o 4 ] 9 L] B g 9 & 3 1 10 7 8 10 g 6 8 11
Spawning 47 3 27 35 39 18 15 16 24 27 23 28 32 28 24 3o 34 30 28 a5 38 25 2 3 36
Encubation 78 62 58 58 45 49 46 47 55 58 54 59 63 58 55 61 61 61 50 2] 58 56 52 62 54
Incubation 74 59 64 63 52 55 &0 3 74 60 82 74 4 58 58 73 B4 1 63 64 55 54 55 Il 54
Rearing 54 101 101 151 154 a2 a4 115 151 98 96 124 152 94 a2 124 151 95 97 127 152 80 78 132 154
Juvenile Maint, 365 283 286 359 348 228 228 299 348 25 242 312 359 253 248 2 351 275 272 318 351 2 221 321 365
Adult Mainl. 365 288 286 359 348 228 228 299 35 251 242 32 355 253 248 312 351 275 278 e 35 23 221 321 365
Brown Trout
East McCairan 86 7 km Lockwoad_ 106.9 km Clark  124.9km Fainted Rock 1316 km Dead Ox 1717 km Marble Bivff  187.0 km
Total Insl.  ——7-day mowing avg: Inst -7-day moving avg- inst. 7-day moving avg Inst. 7-day moving avg——— Inst, T-day moving avg Inst. F-day maving avge——
Lifs Stage # Days MAX MAX MEAN MIN MAX RAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN RAIN MAX MAX MEAN MIN
Adult Migration 62 " B 11 43 3 Q 4 6 g 6 8 9 9 6 L] il 10 7 B 10 g9 L] 8 1
Spawning 32 16 12 2 24 3 o 1 8 12 a 13 17 13 9 15 21 15 13 20 21 10 ? 16 21
Incubabon 78 62 58 68 45 4% 48 a7 55 58 54 58 &3 5% 58 &1 a1 61 5% &4 58 56 52 a2 64
Incubation 74 59 64 63 52 55 &0 73 74 80 62 74 74 58 58 73 64 61 62 84 55 54 55 71 64
Reanng 154 128 134 154 154 17 122 154 154 121 130 154 154 125 133 154 154 137 143 154 154 114 126 154 154
Juvenile Maint 365 326 327 365 348 305 O 3685 365 314 318 365 385 30 322 365 365 335 337 385 362 306 315 365 365
Adult Mainl. 385 3z 327 365 348 305 310 365 365 314 39 385 365 320 322 365 365 335 337 365 362 306 315 365 385
Numbar of Annual 4127 5197 4812 47r22 4,616 4715
Degraa Days {deg C}
KCH. i TROA_DEFish FishsumFishTampaSuma whi. ey, *B-Fab-2004 Date of Truckee River Operating Model Analysis: 10-Feb-04
RCR: 1 **Proyisional [rata** 17-Feb-2004
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Table DSSAMt 16. No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1986wy (extremely wet) - No Action

Rainbow Trout

East MgCarran 96.7 ke Lockwond 106 5 km Clark 1243 %m Panted Rock 131.6 km Dsad Ox 1717 km Marble Bluff  187.0 km
Total Inst. F-day moving avg: Inst.  ——-—7-day moving avg——— Inst, 7-day maoving avg: Inst. -7-ciay moving avg st -7 <day moving avg Inst. T-day moving avg-——
Lifs Stage #Days | MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX, MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN
Aduli Migration 48 39 41 41 as 32 38 46 s 31 36 45 40 31 35 43 40 28 3Q 38 4 25 28 36 39
Spawning 32 25 27 24 13 18 24 29 1e 17 22 29 20 17 Fal 7 23 14 18 24 28 " 14 22 27
Incubation 82 32 36 40 39 21 27 44 a7 13 2 39 37 20 21 36 40 14 16 24 38 " 14 22 37
Reanhng 183 178 183 178 73 181 183 183 183 174 177 183 183 175 180 183 183 162 187 183 182 146 158 1B3 178
Juvenile Maint. 365 356 361 342 335 383 365 365 385 356 358 365 385 357 382 365 366 344 348 385 359 328 340 365 351
Adult Maint. 365 356 361 342 335 383 305 365 365 356 35% 385 363 387 352 365 365 34 343 385 358 328 340 385 351
Cui-ui
East McCarran  96.7 km Lockwoad 196.5 ki Clark 1249 km Painted Rock 131.6 km Dead Ox 1717 km Warbla Bluff  1B7.0km
Totab Inst.  ———7-day moving avg Inst. 7-day moving avg- nst. 7-day meving avg: tnst, T-day moving avg—— Inst 7-day moving avg—— Inst_ 7-day maving avg
Life Stage ADays [ MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN RMAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 150 78 83 48 35 BG 88 56 41 73 78 62 45 72 7 62 45 B4 64 58 498 61 62 52 46
Spawning a1 64 6% 48 35 70 72 54 a1 58 o4 60 45 58 63 60 45 83 53 56 48 50 51 48 46
incubation 81 7t kAl 48 35 b 78 54 41 78 78 60 45 78 78 61 45 75 77 64 49 T8 i a5 48
Larvas 62 55 a6 47 38 57 58 52 4z 87 58 54 46 57 58 54 48 56 58 55 489 5 55 55 48
Lahontan Cutthroat Trout
East McCarran_86.7 km Lockwoad  106.5 km Clark 124G km Painted Rock 1316 km Dead Ox 171.7 km Marble Biuff 1870 km
Total insl. ———=T-day moving av{————; Inst, 7-day moving avg Inst.  ———T-day moving avg-—-—1 nst, -7-day movying avg: tnst, T-day moving avg inst, 7-day moving avg——-—-1
Life Stage #Days] MAX MAX MEAN MIN MAX MAX MEAN MIN hEAX MAX MEAN MIN PAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 138 100 102 114 102 S8 102 109 113 56 102 S8 a7 26 1at 98 103 54 100 24 88 =2l 99 o4 94
Spawning 91 5% 80 59 44 6 87 B1 48 63 57 51 51 54 57 51 50 55 67 49 44 Exl 67 52 43
Incubaticn al 50 60 59 44 56 57 61 48 53 57 51 51 54 a7 Eil 50 55 57 49 44 51 57 52 43
Juvenile Maint. 107 8 85 96 g2 92 98 104 96 78 20 107 a7 81 91 107 87 75 a3 107 a8 57 B0 107 95
Adult Maint 365 a38 338 kr 315 365 365 382 343 358 362 345 336 354 356 342 336 336 339 338 334 330 340 337 333
Mountain Whitefish
Total East MeCarran  96.7 km Lockwood 1085 km Clark  124.9km Painted Rock 131.6 km Dead Ox 171.7 km Marble Bluft  187.0 km
Life Stage # Days Inst. —-74HY MOVINgG aviy: Inst, F-day moving avg: Inst. 7-day moving avi———1 Inst. 7-day moving avy Inst. -7-day moving avg : Inst,  ———-T7-day moving avgr-———-y
MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adutt Migration 62 38 39 48 51 3 36 41 48 33 38 41 47 40 36 41 46 29 32 41 46 2 18 43 47
Spawning 47 24 22 36 33 25 22 33 47 26 23 32 39 a3 27 3o 37 29 24 30 36 25 22 31 36
Incubatian 8 37 35 47 42 56 53 64 78 57 54 59 55 58 56 53 50 56 51 49 49 55 52 50 45
Incubation 74 74 IE) 74 72 68 74 74 T4 kAl 74 74 T4 72 74 74 74 74 74 74 74 74 74 74 T4
Rearing 154 135 136 154 154 135 136 154 154 130 129 151 154 130 130 151 154 126 125 1439 154 122 123 148 154
Juvanile Maint 365 310 3o 342 355 315 314 355 365 306 300 340 365 307 3mn 338 365 301 295 336 359 295 283 334 351
Adult Maint, 365 310 308 342 335 315 314 35% 365 306 300 340 385 307 am 339 365 301 285 336 358 295 293 334 3
Brown Trout
East McCartan 96.7 km Lockwood  106.5 km Clark 124.9 km Painted Rock 131.6 km Dead Ox 1747 km Marble Blufft  187.0 km
Total Inst.  ——eme 73y MOVINg avg-———-— Inst, -F<day moving avg Inst. 7-day moving avg-- Inst ~7-day moving avy- tnst 7 -day moving avg—-—-1i Inst. 7-day moving avg
Life Stage #Days | MAX MAX MEAN MIN MAX MAX MEAN MIN MAX. MAX MEAN MIN RMAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Aduft Migraton 62 38 39 42 51 30 a8 41 48 33 36 41 47 40 38 4 46 28 32 41 46 21 18 43 47
Spawning 32 15 13 3 28 10 7 18 32 i ] 18 31 14 12 18 30 i4 9 2 31 10 7 22 32
Incybation 7B 7 35 47 42 56 53 64 78 &7 54 59 55 58 568 33 50 56 51 43 49 55 52 50 48
Incubation 74 74 74 74 2 68 74 T4 74 Il 74 kL 74 7z 74 74 74 74 74 74 74 74 74 74 74
Rearing 154 151 154 154 154 153 154 154 154 149 154 154 154 149 154 154 154 147 154 154 154 138 149 154 154
Juvenile Maint, 365 336 361 342 335 363 385 365 365 356 358 365 365 357 362 365 365 344 9 385 339 3z8 340 365 351
Adult Maint, 365 356 361 42 335 363 385 365 363 356 352 365 365 357 382 365 385 344 349 365 358 328 340 365 351
Number of Annuai B3 B B4 BT3 813 342
Degres Days {deg C)
HECAL 1 TROA_D3: FrehFishaumiFizh TompStna wha ey 16-Fob 2004 Date of Truckee River Operating Model Analysis: 10-Feb-04

RCR: 1 **Provisional Data™ 17-Feb-2604
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Table DSSAMt 17,

No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1966wy {median} - No Action

Rainbow Trout
East McCarran 96 7 km Lockwood  108.5 km Clark  124.9km Pamted Rock 131.8 km Oead Ox 171.7km Martie BIuff 1870 km
Totat Insl.  ——-—-7-day moving avg-—-——{ insl, 7-day maving avg Inst 7-day moving avg Inst. 7-day moving avg lnst, 7-day moving avg Inst.  —=—-—=-7-day moving avg
Life Stage # Days | MAX MAX MEAN MIN MAX MAX MEAN MIN Max MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 46 36 ER] 46 48 3c 5 46 46 21 28 45 45 21 28 40 48 7 1 3 43 2 1] 27 42
Spawning 32 22 27 32 186 18 2 32 28 12 14 31 32 1z 14 26 az 4 1 17 29 1 o 13 28
Incubation B2 24 27 55 48 19 21 44 54 12 4 AN 47 12 14 26 a7 4 1 17 29 1 o 13 28
Rearing 183 182 183 183 183 183 183 183 183 181 183 183 183 180 183 183 183 161 182 183 183 139 141 183 183
Juvenile Maint. 385 364 365 360 3 365 365 365 365 363 365 365 365 362 385 385 365 343 344 365 365 321 323 385 385
Adult Maint. 185 364 365 360 341 365 365 365 365 363 365 365 365 362 365 366 365 343 3449 365 365 321 323 365 385
Cui-ui
East McCaman 96.7 km Lockwood 1065 km Clark 1249 km Painted Rock 131.6 km Dead Cx. A71.7 km Marble Biuff 1B7 0 km
Total Inst. T-day maving avg———-— Ingt. 7-day moving avg: Inst. T-day moving avg: Inst. -7-day moving avg: Ingt, - T-day moving avg: Inst.  — 7-¢ay moving avg——
Life Stage #Days| MAX MAX. MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX RMAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 150 &7 an 87 57 B9 a5 95 86 77 82 a4 90 78 T8 82 ag 59 70 KAl 79 43 41 63 B2
Spawning 91 73 76 B5 57 Ei) 73 87 BG 62 66 7 1:3 61 64 76 87 46 55 67 77 29 23 63 80
Incubation 91 86 88 B3 57 85 88 * 85 82 &7 50 80 82 BE a0 9 Fat 5 a7 91 62 65 82 91
Larvag 62 &7 58 62 b5 56 58 62 62 53 57 B0 62 52 5 60 62 41 45 57 62 32 35 52 G2
Lahontan Cutthroat Trout
East McCarran 96,7 km Lockwoad 106.5 km Clark 1249 km Paintsd Rock 131.6 km Dead Ox 171.7 km Marble Bluff 1870 km
Total inst. 7-day moving avg: Inst.  ——-—=7-day maving avg- Inst 7-day moving avg-——-1 Inst. -7-day moving avg—— inst. 7-day moving avg—— fnst. T-day maving avg:
Life Stage % Days | MAX MAX WEAN M MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 136 58 83 94 o6 38 60 87 102 44 50 73 90 4z 48 85 84 37 35 4z 70 35 34 41 67
Spawning a1 40 46 7% tE 32 31 T 82 24 23 a8 75 2z 22 54 69 " 12 29 81 6 Q 2% B3
Incubabon a1 40 46 76 74 22 31 70 a8z 24 23 58 73 22 23 54 69 1 12 29 61 ] Q 23 80
Juvenile Maint, 107 102 107 107 101 103 107 107 107 94 100 107 107 B84 a7 107 107 LAl kal 107 107 47 50 107 a7
Adult Maint 365 356 356 327 301 369 365 364 352 365 365 355 342 364 364 352 339 346 349 47 332 324 328 344 324
Mountain Whitefish
Total East McCarran 96,7 km Lockwoad 1085 km Clark  124.9km Painted Rock 131.6 km Dead Ox 1717 km Marble Bluff 187.0 km
Lifa Stage #Days| Inst T-day moving avy Inst.  ———n-7-day moving avg: Inst. 7-day moving avg: Inst. 7-day moving avg-—-— Inst, 7-day moving avg. Inst. 7-day moving avg
MAX MAX, MEAN MIN MAX MAX MEAN MIN Max MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN Mirg MAX MAX MEAN MIN
Adull Migration 62 22 17 42 &2 ool 17 1% 45 18 16 18 3t 18 16 i7 30 15 15 18 20 2 7 16 22
Spawning 47 29 31 46 47 24 18 45 46 3 27 39 45 k3l 28 38 45 31 24 34 44 28 2 33 44
Ingubation 8 60 82 75 63 35 48 76 77 62 58 70 73 62 59 (i) 73 &2 55 62 &7 59 53 5% 65
Incubation 74 64 ) 53 28 65 70 T4 T4 Eal 73 k| &7 Il 74 73 68 Il 74 al 62 71 73 70 58
Rearng 164 137 141 154 153 135 139 154 154 132 135 148 154 132 135 145 154 110 107 140 154 102 1M 137 154
Juvenile Maint. 3835 a3t 332 360 341 330 330 365 365 323 323 346 385 3z 323 338 385 280 288 328 385 21 278 325 369
Adult Maint, 365 3 332 360 341 330 330 365 365 323 323 348 365 322 323 338 85 250 288 328 385 21 276 325 365
Brown Trout
East McCarran 96 7 km Lockwoad  $06.5 km Clark 124.9 km Painted Rock 1316 km Cead Ox 717 km Marble Bluff  $B7.0 km
Tolal Inat. T-day maving avg: Inst. T-day moving avg- inst 7-flay moving avg—— Inst. 7-day moving avg: Inst. -7 -day mowing avg: Inst. 7 <lay moving avyg
Lifs Staga #Days [ MAX MAX. MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MaX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration &2 22 17 42 g2 20 17 18 45 13 16 18 l 18 16 17 30 15 15 16 20 9 7 16 22
Spawning 32 14 16 <l 32 =] 5 30 3 16 12 24 i 18 13 23 30 16 El 19 29 13 ¥ 18 28
Incubatian 78 BO 82 75 =t 59 48 76 7 82 58 0 73 62 58 BS 73 62 55 82 67 58 53 58 65
incubation 74 B4 &8 53 28 85 70 74 74 kAl 73 74 87 71 74 73 66 m T4 7 63 7 72 k] 58
Rgaring 194 153 154 134 153 154 154 154 154 153 154 154 154 153 154 154 154 147 147 154 154 131 135 154 184
Juvenile Maint. 385 364 385 3680 341 365 363 365 365 363 365 365 385 362 365 365 365 342 344 365 365 a1 323 365 365
Adult Mainl 365 364 365 360 1 365 365 3685 365 363 369 369 365 382 365 365 365 343 344 365 365 a 323 365 365
Number of Annual REE BE3 4,18 4,173 4.84 4,413
Dogras Days (deg C)
RCR ] {TROA_03:F1stFishsumsist Tomp Sumd wba rav *8-Feh 2004 Date of Truckee River Operating Model Analysis: 10-Feb-04

RCR:t

**Provisional Data**

17-Feb-2004
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Table DSSAMt 18. No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1992wy (extremely dry) - No Action

Rainbow Trout

East McCamran 967 km Lockwood 108.5 km Clark 1248 km Painted Rock 131.6 km DCead Ox 1717 km Marble Eluff  187.0 km
Tatal Inst. 7-day moving awg Inst.  —-——=-T-day moving avg—— Insf, 7-day moving avg: Inat. T-day moving avg Inst. 7-day moving avg Inst. T-day moving avg
Life Stage #Days | MAX MAX MEAN MIN MAX MAX MEAMN MIN MAX MAX MEAN Min MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 46 3 0 12 33 1 0 1 19 q o] 2 1" o <] 2 1 1 Q 3 12 ¢ ¢ 3 25
Spawning 32 2 o ] 19 ] 0 4] " M [ o 4 o o Q 4 1 Q o 5 [ 0 o 13
Ingubation 82 2 0 Ll 42 o 0 0 " a Q ] g 1] o Q 8 1 4] o 11 a o ] 28
Reating 183 143 148 183 183 126 129 183 183 133 138 183 183 142 141 183 183 153 154 183 183 128 131 183 183
Juvenile Maint, 385 325 330 385 350 308 3 365 365 315 318 365 385 324 323 365 365 334 338 385 355 308 313 385 366
Adull Maint 385 325 330 365 350 308 3 365 365 315 318 365 385 324 323 365 365 3y 336 368 365 306 313 365 365
Cui-ui
East McCarran 96,7 km Lockwood 106.5 km Clark 1249 Kkm Painted Rock 131.6 km Dead Ox 1.7 km Marbie Bluff 1870 km
Total Inst. 7-day moving avg———— » Inst. F-day moving avg- Inst, 7-day moving avg——1 Inst, F-day moving avg- Ingt.  ———T-day moving avg-——-—- Inst. 7-day moving avg 1
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 150 61 B0 86 69 82 84 a3 895 &5 €6 kAl 78 683 BS 67 86 63 65 58 67 53 64 68 73
Spawning 91 29 28 63 69 i 28 38 82 29 o) s 81 28 30 37 58 28 31 4a 61 12 24 47 68
tacubation a1 57 61 ar 74 49 50 69 81 48 51 m a1 50 52 69 a8 3Q &1 69 9 38 36 7t o1
Larvae 62 28 3 58 62 18 20 39 52 18 0 4z 62 21 2 40 59 21 21 40 62 9 & 42 82
Lahontan Cutthroat Trout
East McCarran 96.7 km Lockwcod 1065 km Clark 124.9 km Painied Rock 131.6 km Dead Ox 1717 km Marble Bluff 1870 km
Total Inst. -7-day moving avg—-——-A inst, T-day moving avg: Inst. -T-day moving avyg Inst. 7-day meving avg: Inst. 7-day maving avg inst, 7-day moving avg
Life Stage #Days| MAX MAX MEAN MIN MAax MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN Min MAX MaX MEAN MIN MAX MAX MEAN MIN
Adult Migration 136 52 BQ 66 a5 44 42 70 3 48 53 7 74 a8 51 7z a7 50 53 65 67 37 35 68 72
Spavning Bl 14 24 Eal 65 g 12 26 az 15 15 28 3 14 14 28 32 14 13 28 34 @ 7 28 41
Incubaton [l 14 24 3 65 8 12 26 32 15 15 28 31 14 14 28 32 14 13 23 34 8 7 28 41
Juvenile Maint 107 65 85 107 107 32 32 a0 107 55 59 96 107 59 B1 45 107 66 a8 107 107 B3 54 107 107
Aduft Maint, 365 331 335 325 309 313 318 365 385 323 323 365 365 333 i 365 365 342 345 345 326 3N a2 364 333
Mountain Whitefish
Tatal East McCarran 86.7 km Lockwood 1065 km Clark 1248 km Painted Rock i31.6 km Dsad Ox 1717 km Marbla Bluff _187.0km
Life Stage # Days Nt —e——T-day moving avg: Inst.  —————7-day moving avg—— lnst ———--T=jay Moving avg Inst -7-day moving avg: knst. T-day moving avg—— Ingt, T-day maving aug——
MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN Max MAX MEAN MIN MAX MAX MEAN MIN
Adult Migratian 62 " 8 " 42z 1 4] 3 5 9 B 7 9 ] [ 7 9 9 7 B 10 9 6 8 11
Spawning 47 30 27 34 39 3 Q 2 13 25 19 25 29 26 22 27 30 30 28 kL) 35 25 Fal 31 36
Incubation 78 a1 58 58 45 15 12z 33 44 56 50 56 B0 57 53 2] 61 61 58 68 60 56 52 62 64
incubation 74 5% 63 63 52 26 24 48 €5 55 535 5 74 56 58 i 74 60 63 66 57 54 85 71 66
Rearing 184 102 102 150 154 S0 91 118 152 94 95 123 152 86 a8 123 148 94 88 127 152 B0 b 132 154
Juvenile Mamt. 365 288 286 354 350 228 223 280 348 244 238 a1 354 258 254 n 348 273 280 316 3 231 221 323 369
Adult Maint, 365 283 286 354 350 228 23 290 348 244 233 311 354 256 254 kKbl 38 273 280 316 354 231 21 323 365
Brown Trout
East McCarran 96.7 km Lockwood 1065 km Clark 1249 km Paintad Rock 1341.6 km Dead Ox 171.7 km Marbie Bluff 187 0 km
Total Inst. F-day moving avg Inst.  —r——7-day moving avg: 1 tnst —emmmaaTday MOViNG avy: Inst. 7-day maving avg: Inst. 7-day moving avg: Inst. T-day moving avg—
Life Stage #0ays| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MaxX MAX, MEAN MIN MAX MAX MEAN MIn
Adult Migration 62 11 8 1 42 1 Q 3 5 il 6 7 & 9 6 7 g 10 7 8 10 ] 8 B 11
Spawning 3z 13 12 18 24 1] Q 0 a 10 6 10 14 11 a 12 135 15 12 20 20 10 7 16 21
Incubation 78 61 58 58 45 15 12 33 44 56 50 58 BQ 57 53 58 1 61 59 86 60 56 52 B2 B4
Incubabicn 74 58 g3 63 52 26 24 48 65 55 a5 65 74 56 56 70 74 60 63 66 57 54 55 7 &6
Reanng 154 128 140 154 154 118 123 154 154 122 128 154 154 129 134 154 154 137 143 154 154 14 124 154 154
Juvenile Maint. 365 328 330 365 350 08 a3l 365 365 315 318 365 365 34 323 365 385 334 36 365 365 306 313 365 385
Adult Maint. 365 323 330 365 350 308 311 365 365 315 eal:} 365 365 324 323 365 365 334 336 365 365 306 313 365 i)
Numbar of Annual 4,151 5,670 590 4926 4,643 4712
Degree Days {deg C}
RCR: [-ATROA_D3iFrahFishgumvFish TamaSumd whi3 ruv. 1%-Fob-2004 Date of Truckee River Operating Model Analysis: 10-Feb-04

RCR: 1 “"Provisional Data®* 17-Feb-2004



Table DSSAMt19. No. of days recommended temperatures are met for Truckee R, Fishes

Truckee R. 1986wy (extremely wet) - LWSA

Rainbow Trout

East McCarran 96.7 km Lockwood 1065 km Clark__ 1249 km Painted Rock 1316 km Dead Ox 171.7 km Marbie Bluff 1870 km
Total Ingt, 7-day moving avg: Inst. F-day moving avg——m-- Inst. T-day maving avg Inst. 7 -day moving ave inst. T-day moving avg: inst. 7-day moving avg————1
Life Stage #Days| Max MAX MEAN M MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN M
Adult Migration 46 39 41 41 33 32 g 46 38 3 36 45 40 kil a5 43 40 28 a0 a8 a1 25 28 36 4
Spawning 32 25 7 24 13 18 24 29 19 17 22 2% 20 17 21 27 23 14 18 24 28 " 14 22 27
Incubaticn &2 32 36 40 3% 21 7 44 3r 19 22 39 37 20 21 26 40 14 186 24 an " 14 22 37
Reanng 183 178 183 176 173 181 183 183 183 174 177 183 183 175 180 183 183 162 167 183 182 146 158 183 176
Juvenile Maint 365 356 361 342 335 363 365 363 365 356 ase el 285 357 362 385 365 344 349 365 359 328 0 365 350
Adult Maint. 365 356 361 342 335 363 85 285 265 358 358 365 305 BT 362 363 365 344 349 365 359 328 340 3685 380
Cui-ui
East McCaman_96.7 km Lockwood 106.5 km Clark 1249 km Painted Rock 1316 km Dead Ox 1717 km Marble Bluff  187.0 km
Tetal nst 7-day moving avg Inst, 7-day moving avg inst. day moving avg inst. -7=day moving avg——| nst. 7-day moving avg—— frest ———--7-day moving avg——|
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MaX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migration 180 78 a3 44 35 88 -3 56 41 73 78 62 45 72 77 62 45 64 64 58 49 &1 &2 52 48
Spawning 91 64 69 46 35 kol 72 54 41 59 B4 60 a5 58 B3 B0 45 53 52 56 49 54 I 48 45
Incubation 91 kal k! 46 35 78 8 54 41 78 78 &d 45 78 78 61 45 75 7 64 49 76 7 85 48
Larvae 62 55 56 47 38 57 58 52 42 57 58 54 46 57 58 4 46 55 58 55 43 54 85 2% 48
Lahontan Cutthroat Trout
1 East McCarran 96.7 ki Lockwood 106.5 km Clark 124 9 km Psinted Rock 1316 km Dead Ox 171.7 km Marble Biuff 187.0 km
Total Inst T-gay moving avg: lnst, 7-day moving avyg Inst. Tday maving avg: Inst. 7 -day moving avg: Inst, T-day maving avg—- Inst, -T-day moving ave—-—1
Life SIEE # Days MAX. WAX MEAN Min MAX MAX MEAN Miny MAX MAX MEAN MIN MAX MAX MEAN Min MAX MAX MEAN MIN MAX WMAX MEAN MIN
Aduft Migratin 138 100 02 114 102 98 102 109 113 96 102 a8 107 96 101 96 163 a4 100 94 9% 22 100 94 a4
Spawning 81 59 60 58 44 10-Feb-04 53 57 51 51 54 57 51 50 55 57 49 44 51 57 52 43
Incubation a1 59 60 56 44 58 57 61 43 53 57 51 51 54 57 51 50 B5 57 49 44 51 57 52 43
Juvenile Maint. 107 89 95 9 92 9z a8 104 9% 78 90 107 a7 a1 ™ 107 a7 75 83 107 a8 57 60 107 el
Adutt Maint. 365 339 3¢ 332 315 365 385 354 343 358 362 346 336 354 356 343 336 336 339 338 334 320 340 327 333
Mountain Whitefish
Total EastMcCarran  96.7 km Lockwood 106.5 km Clark 1248 km Panted Rock 131.5 ki Cead Ox 1717 km Marble Bluff  187.0 km
Lie Stage #Days| Inst T-day mevirkg avo: ImsL T-day moving avg lnst, 7-day maving avg: InsL. 7 day mowving avg---—-—1 Inst. T-day maving avg—— inst. T<day moving avg——_,
MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MaX MAX MEAN MIN
Adult Migratian 82 32 39 48 51 30 34 41 48 33 38 41 47 40 35 41 46 29 32 4 48 7 14 41 47
Spawning 47 24 22 36 33 25 22 3z 47 28 23 33 39 29 2r 30 ar 29 24 30 36 25 22 29 i3
Incubation 78 37 a5 ar 42 58 53 64 78 57 54 59 65 58 58 83 51 S6 51 49 49 55 52 a8 48
Incubation 74 74 74 74 72 -3 74 T4 74 Al 74 T4 EL] 72 74 74 74 74 74 74 T4 74 4 74 74
Rearing 154 135 138 154 154 135 136 154 154 130 129 151 154 30 130 151 154 126 125 149 154 122 123 148 154
Jduvenile Maint. 365 3o 308 3437 38 315 34 355 305 306 300 340 265 07 301 339 365 301 295 338 399 295 203 324 350
Adult Maint, 365 310 308 342 335 315 314 355 365 306 300 340 365 Q7 301 3398 365 301 295 338 359 295 293 334 350
Brown Trout
EastMcCarman 96.7 km Lockwood 1065 km Clark  124.9 km Painted Rock 1316 km Desad Ox 171.7 km Marble Biuff  TB7.0 km
Total Inst. 7-day moving avg Inst. T-day moving ave: tnst. T-day mowing avg Inst, 7-day moving aveg: Inst. T-day moving avg— tnst, 7day moving avg——
Life Stage #Days | MAX MAX MEAN MIN MAX MaX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adudt Migration 62 38 39 48 51 30 36 41 48 33 36 41 47 40 36 41 48 29 32 41 46 17 14 41 a7
Spawning 32 15 13 30 29 10 . 7 18 32 n 8 18 21 14 12 18 3N 14 ] 22 31 10 T 21 az
Incubation 78 a7 35 A7 42 56 53 o 78 57 54 59 5& 58 58 53 51 56 5 49 49 85 52 48 48
[ncubation 74 4 74 74 7z (%] 74 74 T4 1 T4 T4 74 T2 74 74 74 74 74 74 74 74 74 74 T
Reanng 154 151 154 154 154 153 154 154 154 149 154 154 194 149 154 154 154 7 154 154 154 139 149 154 154
Juwenile Maint, 365 3% a1 342 339 383 ;WS A5 365 356 259 3685 365 357 32 365 365 344 349 385 359 328 340 365 350
Adult Maint. 385 356 361 342 335 363 365 365 385 356 358 365 365 57 362 365 385 344 349 385 359 28 0 385 350
Humber of Annual 3,283 3,806 3,865 3,874 3,913 3,943

0e

Degree Days (dag C)

RCR [ATROA_O3FishiFshsusvFisnTempSumt whi

RCR: 1

**Provisional Data™

rev 18-Fab-2004

17-Feb-2004

Date of Truckee River Operating Model Analysis:

10-Feb-04
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Table DSSAMt 20.

Truckee R. 1966wy (median) - LWSA

Rainbow Trout

No. of days recommended temperatures are met for Truckee R. Fishes

East McCarran 96.7 km Lockwood _106.5 km Clark 1248 km Painted Rock 1316 km Déad Ox 171.7 km Marble Bluff 1870 km
Tatal Inst, T-glay moving avg: thst ———————7-day moving avg—— Inst. T-day moving avg- Inst. F-day moving avg- Inst. T-lay moving avg Inst. F-day MOVING avge-m-r--i
Life Stage # Days MAX MAX KMEAN MiIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX Max MEAN MIN MAX, MAX MEAN MiN
Aduit Migratian 46 36 41 46 40 30 a5 46 48 21 28 45 46 21 28 40 46 ¥ 1 3 42 2 0 27 42
Spawning 32 22 27 32 16 18 21 32 28 12 14 31 32 12 14 26 32 4 1 17 28 1 0 13 28
Incubation 82 24 27 55 a6 19 21 a4 54 12 14 31 47 12 14 26 37 4 1 17 29 1 0 13 28
Reating 183 182 183 182 183 183 183 183 183 181 183 183 183 180 183 183 183 161 182 183 182 139 141 183 183
Juvenile Maint, 385 364 385 360 341 365 365 365 365 383 365 365 365 362 365 3460 65 343 344 365 385 31 323 385 365
Adult Maint. 365 364 365 360 341 365 365 365 365 363 365 365 365 362 385 365 365 M3 344 385 385 a 323 365 365
Cui-ui
East McCamran 96.7 km f.ockwood  106.5 km Clark 124 9 km Pairted Rock 13 6 km Dead Ox A71.7 km Marble Bluff 187 .0 km
Total Inst  ———T-day moving avg- Inst. T-day moving avg———— Inst. T-day moving avg Inst. F-dlay moving av- Inst T-day maving avg—— Inst_ -T-day moving avg-—,
Lie Stage #Days | MAX MAX MEAN MIN MAX MaX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN Min
Adult Migratian 150 &7 ag 87 57 89 a5 a5 BE 7 82 84 90 7e 9 B2 89 59 iy Kl 79 42 a1 68 82
Spawning a1 73 7% 83 a7 70 75 ar BS 62 86 i 13 6t 64 78 &7 46 55 67 7 28 23 63 80
Incubation a1 BE 88 83 57 85 a8 91 85 82 BY QO 20 82 86 o0 91 1 5 ar o] 62 &5 82 91
Larvae a2 a7 58 82 55 56 58 &2 62 53 57 60 62 52 56 €0 62 41 45 57 62 32 35 62 82
Lahontan Cutthroat Trout
East MeGarran 96.7 km Lockwood 106.5 km Clark  i24.9 km Painted Rock 131.6 km Cead Ox 171.7 km Marbla Bluff  187.0 km
Tatal Inst. T-day moving avg Inst -T-day moving avg: Inst. -7-day moving avg: insi, T-day moving avy: inst, -7-day moving avg— Inst. T-day maving avg
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Aduit Migratian 138 57 a3 o« 96 57 59 a7 103 44 50 73 a0 42 43 64 84 37 3z 41 70 35 k2 40 67
Spawning a1 40 “ 76 5 i) 0 g 82 23 23 58 75 22 23 54 09 10 12 29 61 B [ 23 80
Incubation a1 48 44 76 75 29 30 7o 82 23 23 58 75 22 23 54 69 o 12 28 61 8 o 23 &0
Juvenile Maint 107 102 107 167 101 103 107 107 107 24 929 107 107 o ey 107 107 kil Il 107 107 47 E=) 107 107
Aduft Maint, 365 356 356 327 302 365 365 364 32 365 265 355 342 364 364 352 32 6 349 347 332 25 329 348 324
Mountain Whitefish
Total East McCarran 6.7 km Lockwood 106.5 km Clark 1249 km Painted Rock 1316 km Dead Ox 171.7 km Marble Bt 167.0 km
Life Stage # Days Inst. T-day moving avg Inst. -T-day moving avg Inst. T <13y Mmoving avg Inst. -T-day moving avg: Inst. F-day moving avg—— Inst. -7 -day moving avg-———
MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Aduit Migration 62 22 17 42 62 20 17 19 45 18 1% 18 Kl 18 16 17 30 15 15 16 19 2 7 16 22
Spawning 47 29 31 45 47 24 17 45 46 3 27 39 45 k| 28 38 45 30 24 M 44 28 22 a3 44
ncubatian 78 B0 62 75 (23 55 48 76 7 62 58 7 73 B2 59 69 73 61 55 82 87 52 53 59 B85
incubation 74 64 68 53 28 65 o 4 TA 7 73 74 87 Il 74 4 66 7 74 Ka 63 71 3 7 58
Rearing 154 137 RE 154 153 138 139 154 154 132 135 148 154 132 135 145 154 110 107 140 154 102 104 137 154
Juvenile Maint. 365 a3t 332 380 341 230 330 265 365 323 323 346 365 322 323 338 389 290 288 328 365 n 276 325 385
Aduit Maint. 65 kil 33z 360 341 330 330 363 365 323 321 346 365 322 323 338 365 290 288 328 365 2r 276 328 365
Brown Trout
EastMcCaran 987 km Lockwood 106.5 km Clark  124.9 km Panted Rock 131.6 km Dead Ox 1717 km Matble Biuff 187.0 km
Taotal Inst, 7-day moving avg——» Inst  ————-F={3y maving avgem—---—i Inst. 7-day maving avg: Inst, F-day maving avg: Inst. T-day moving avg: Inst 7-day maving avg—
Liife Stage #Days) MAX MAX MEAN MIN MAX MAX MEAN MIN MAX Max MEAN MM MAX MaxX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 62 22 17 42 B2 20 17 k] 45 18 16 18 A 18 16 7 k) 15 18 16 1% ] 7 16 22
Spawning az 14 16 kil 32 9 5 30 kil 16 12 24 a0 16 13 23 a0 15 9 19 29 13 T 12 29
Incubation 78 &0 62 75 68 55 48 76 7 62 58 70 73 62 59 69 72 81 55 82 67 59 53 59 65
Incubation 74 64 B3 53 28 65 mn 74 74 7t 73 74 67 1 EL) 74 66 m 74 71 B3 Fal 73 71 S8
Rearing 154 183 154 154 183 154 154 154 154 153 154 154 134 153 154 154 154 147 147 154 154 1 135 134 154
Juveniie Maint. 365 364 365 360 341 365 265 385 365 363 365 365 265 362 365 365 385 343 344 365 365 321 323 365 365
Adult Mant, 385 364 365 360 341 385 365 365 365 363 365 365 365 362 365 365 365 343 344 3685 385 324 323 365 365
Number of Annual 3,469 3,969 4,140 4177 4347 4,416
Dagres Days {deg C)
RER: j{TROA_03\FishiEshsumvFishTempsumd. wh v 18-Feb- 2004 Date of Truckee River Operating Model Anaiysis: 10-Feb-04

RCR:1

*“Pmvisional Data™

17-Fab-2004
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Table DSSAMt 21.

No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1992wy (extremely dry) - LWSA

Rainbow Trout

East McCamman_$67 km

Lockwood 106.5 km

Clark

124.9 km Panted Rock 1316 km Dead Ox 1747 km Marble Bluft _ 187.0 km
Total Inst. T<day moving avg inst. -T-day moving Imst. -T=day moving avg inst. 7 -day moving avg—— Inst, 7-day maving avg—— Inst. -T-day moving avg——
Life Stage # Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX Max( MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 46 3 4] 12 33 1 [¢] 1 19 a a 2 11 o 2] 2 1 1 ] 3 12 o a 3 25
Spawning 32 2 Q & 19 o Q 1] 11 a 1] q + o a Q 4 1 o Q0 5 4] 4] o 13
Incubation 62 2 a 11 42 Q Q o] 11 o ] a a Q 4] a 9 1 o Q " Q 4] o 28
Rearing 183 143 148 183 183 127 129 183 183 133 137 183 183 142 14 183 183 153 154 182 183 129 132 183 183
Juvenile Maint 365 329 an 3685 382 203 311 385 365 315 Kbl 365 385 324 323 365 365 334 336 365 365 306 314 385 365
Adult Maint 363 325 m 365 352 309 3 363 385 A5 318 365 365 324 iz 365 365 334 336 365 365 306 314 385 365
Cui-ui
East McCarman_ 26.7 km Lockwood 106.5 km Clark___124.9km Painted Rock 131.6 km Dead Ox 1717 km Marble Biuff  187.0 km
Taotal Inst. 7-day moving avg: inst. -T-day moving avg——| Inst. T-day moving avg—— Inst, 7-day moving avg: Inst 7-day maving avg—— Inst. 7-day maving avg———
Lefe Stage HDays! Max Max MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN
Adult Migration 150 B [ilt] 66 B8 83 85 a3 93 65 86 71 72 83 65 &7 66 63 €5 59 67 53 a0 68 73
Spawning 91 29 28 62 68 26 26 3% 62 29 an krg 61 28 20 37 58 29 kN 40 &1 19 24 4 [2:3
Incubation a1 57 61 &7 74 49 50 6% &% 48 a1 il a1 5S¢ 52 2] 88 50 51 ] ] K] 36 71 9
Larvae 62 pri.} Eal 58 B2 19 20 39 52 18 Pl 42 62 21 22 40 B 21 2 40 82 9 L] 42 62
Lahontan Cutthroat Trout
East McCarran  96.7 km Lockwood  106.5 km Clark  124.9km Paintad Rock 131.6 km Dead Ox 171.7 xm Marble Bfuft  187.0 km
Total nst 7-day moving avg. Inst, T-day moving avg insl -T-day moving avg: Inst. Tday moving avg— Inst. 7-day maving avg—— inst. -7 -day moving avg
Lits Stage #Days| MAX MAX MEAN MiN MAX MAX MEAN MIN M MaX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAM MIN MAX MaxX MEAN MIN
Adult Migration 136 52 59 &6 85 43 42 n 73 4r 53 kal 74 46 51 72 67 50 53 63 87 37 35 68 72
Spawning 3] 14 24 3 65 g " 26 32 15 15 28 3 14 14 28 32 14 13 29 34 B 7 28 41
tncubation " 14 24 n B5 9 " 26 a2 15 13 28 31 14 14 28 az 14 13 29 34 [ 7 28 4
Juverile Maint. 107 23 66 107 107 32 4 9z 107 55 58 a8 107 59 61 95 107 66 ] 107 107 53 54 oy w07
Adutt Maint. 365 a 335 325 308 14 319 el 365 23 324 365 365 333 33 65 365 342 345 345 326 1 318 364 338
Mountain Whitefish
Tatal East McCaman  B6.7 km Lackwood 106.5 km Clark 1248 km Painted Rock 131.6km Dead Ox 1717 km Marble Bluff  187.0 km
Life Stage #Days| inst 7-day moving avg: Insl -7-day mowing avg: tnst, T-day maving avg inst, 7-day moving avg inst. 7-day maving avg—— Inst 7-day moving avg:
MAX Max MEAN MIN MAX MAX MEAN RN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Aduit Migration 62 " & 1 42 1 o 3 5 9 3 7 9 9 B 7 9 10 7 a 0 ] [:] B 11
Spawaing 47 30 27 35 39 2 o 1 13 25 18 25 2% 26 22 27 30 30 28 35 35 25 21 kXl 36
Incubation 78 ] 58 59 44 12 10 a0 44 58 50 56 &0 57 53 o8 61 81 58 &6 60 56 52 62 &4
[neubation 74 59 63 63 52 2% 24 47 85 55 55 65 74 56 56 €9 74 &0 63 66 57 54 85 71 €6
Rearing 154 102 102 150 154 20 92 15 152 94 95 123 152 %6 98 123 149 o« 8 127 152 a0 78 132 154
Juavenile Mant. 365 28B 288 353 352 226 224 2491 349 244 239 an 354 256 254 n 347 273 280 315 kLS 231 paal 323 365
Adult Maint. 365 288 286 353 352 226 224 291 349 244 239 n 3 256 254 3 T 273 280 318 as54 23 221 3723 365
Brown Trout
East McCarran 96.7 km Lockwood 1065 km Clark 124 9 km Painted Rock 131 6km Dead Ox A7L7km Marble 8luff  187.0 km
Totad inst, T-clay moving avg Inst. F-day moving avg— Inst. T-day moving avg [ T=<lay moving avg—— inst. 7-day moving avg— Inst. T-day moving avg
Lie Stage B Days | MAKX MAX MEAN MIN MAX MAX MEAN MIn MAX MAX MEAN MiN MAX MAX MEAN Mik MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 62 A 8 n 42 1 Q 3 5 g L] T g g 6 7 9 10 7 B 10 g L] 8 11
Spawning 32 15 12 20 24 o a [} L] 10 G 10 14 " 8 12 15 15 12 20 20 10 7 16 21
Ircubaton 72 B1 58 59 44 12 16 30 44 56 50 56 63 a7 53 58 81 61 59 66 60 56 52 62 64
Incubaben 74 54 63 63 52 23 24 47 65 58 55 65 4 56 56 69 7 60 63 86 57 54 &5 7 66
Rearing 154 128 141 154 154 120 123 154 154 122 130 154 154 129 1 154 154 137 143 154 154 114 125 154 154
Juvenile Maint. 385 325 331 385 352 300 ah 365 365 315 318 365 263 324 323 385 365 3z 336 365 365 306 314 365 365
Adutt Maint, 365 325 33 305 352 309 a1 365 365 318 314 365 365 az24 323 365 365 334 336 365 3635 306 314 365 365
Humber of Annual 4,155 5.675 5076 4,930 4,643 4712
Degree Days (deg C}
RCR: [1TROA_O3VFishiFishsumiFishTempSurd whd ey 18 Folr 3004 Date of Truckee River Operating Model Analysis: 10-Feb-04

RCR:1

“*Prawisional Data**

17-Feb-2004
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Table DSSAML22.

No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1986wy (extremely wet) - TROA

Rainbow Trout

East McCarran 96.7 km

Lockwood 106.5 km

Clark

124.9 km

Panted Rock 1316 km Dead Ox A71.7 km Marble Bluff  187.0 km
Totat Inst. T-day moving avg Inst. 7-day moving avg— Inst. 7-day meving avg: Inst —T-day moving aveg Inst. 7-day moving avg: Inst_ T-day maving avg——1
Life Stzge HDays| MAX MAX MEAMN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN
Aduit Migration 48 36 41 46 48 30 35 48 46 21 28 45 46 21 28 40 48 v 1 A 43 2 4 27 42
Spawning 32 22 27 32 16 18 21 22 28 12 14 kXl r 12 14 28 3z 4 1 17 28 1 [ 12 28
Incubaon 62 24 27 55 48 19 21 44 54 12 14 n 47 12 14 28 37 4 1 17 28 1 Q 13 28
Rearing 183 182 183 183 182 183 183 183 183 181 183 182 183 180 183 182 182 161 162 182 183 128 141 182 183
Juvenile Maint. 365 384 365 380 Mt 363 365 385 365 363 385 363 389 362 385 363 363 343 344 365 365 7l 323 365 365
Aduit Maint, 365 284 365 360 341 365 365 385 265 363 365 365 385 362 385 365 385 43 344 365 385 321 323 365 365
Cui-ui
East McCarran 867 km Leckwood 106.5 ki Clark 124 8 km Painted Rock 131.6 km Dead Ox 1717 km Marble Biuff _187.0 km
Total Inst -7-day maoving avg: inst. 7=day moving avg Inst. 7-day maving avg-——— Inst, 7-day moving avg——— Inst, 7-day moving avg inst. -7 -day maving avg——-1
Life Stage K Days)  MAX MAX MEAN MIN Max Max MEAN MIN MAX MAX MEAN MIN MAX MAK MEAN MIN MAX MAX MEAN MIN WAX MAX MEAN M
Adult Megration 150 87 % 87 57 89 85 95 B6 77 82 B4 «0 7% 79 82 89 59 70 71 i) 43 41 68 B2
Spawning a9t 73 76 a5 57 0 75 a7 as 62 66 7 B 81 64 76 ar 46 55 o7 7 25 23 €3 80
incubation 91 86 a8 83 57 85 -3 o1 85 82 87 a6 o 82 B 20 91 kal 75 BY 91 62 65 Bz a1l
Larvae 62 57 58 62 55 56 58 42 62 52 57 B0 62 52 56 80 B2 41 45 57 62 32 35 52 62
Lahontan Cutthroat Trout
East McCaman  96.7 km Lockwood 1065 km Glark 1249 km Painted Rock 131.6 km Dead Ox 1717 km Marble Bluff  {87.0 km
Total Inst. 7-gday moving avg Inst. 7-day moving avg— Inst. T-day moving avg——-1 Inst. 7-day moving avg— Inst. T-day moving avg Inst. T-day maving avg:
Life Stage #Days| MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MaX MEAN MiN MAX MAX MEAN Min MAX MAX MEAN MIN
Adult Migration 136 58 83 94 26 53 80 97 102 44 50 T3 a0 4z 48 65 B4 37 35 42 e 35 M 41 87
Spawning a1 40 48 6 74 32 31 70 82 24 23 58 75 22 23 ko) (1) 11 12 28 61 6 0 23 60
Incubstion 91 40 48 76 4 3z 31 7a 82 24 23 58 75 22 23 54 69 " 12 29 61 [} 1] 23 60
Juvenile Maint. 107 102 107 107 10t 103 107 107 107 84 109 107 107 ] or 17 107 tal 71 107 107 a7 50 107 107
Adutt Maint. 365 356 356 azr 301 36535 S 364 352 385 365 355 32 364 364 352 a3g 6 349 a7 322 324 328 344 324
Mountain Whitefish
Tatat East McCarran 967 km Lockwood 106.5 km Clark 124 9 km Painted Rock 131.6 km Dead Ox 1 km Marble Bluff 187 0 km
Life Stage # Days Inst. F-day moving avg: Inst. T-day moving avg-—--—q inst. -7-day maving avg inst. T-day maving avg: Inst F-day moving avg—— Inst, T-day moving avg—-——1
MAX MAX MEAN MIN MAX s MEAN MIN MaX MAX MEAN MiN MAX RMAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Aduit Migraton 62 22 17 42 62 20 17 19 45 18 16 18 al 18 16 17 30 15 13 16 20 9 7 16 22
Spawning 47 28 31 46 47 24 18 45 48 a1 27 8 45 N 28 38 45 N 24 kL 4 Z8 22 32 44
Incubatian 78 80 62 75 B8 55 48 78 7 62 58 70 3 82 59 ) 73 62 55 B2 67 59 53 59 65
incubation 74 B4 63 83 28 65 70 74 T4 71 73 74 67 4l 74 73 66 71 74 71 B3 71 73 70 58
Rearing 154 137 144 134 152 135 139 154 154 132 135 149 154 132 135 145 154 110 107 140 154 102 104 137 154
Juvenile Maint, 385 33 332 360 A 330 330 385 365 323 323 35 365 forrd 323 338 65 280 288 328 365 27 276 325 385
Adult Maint 385 331 332 360 341 330 330 363 365 323 323 346 385 322 323 338 365 250 288 328 365 raal 276 325 IS
Brown Trout
East McCaman 96,7 km Lockwaod 106.5 krm Clark  124.9 km Painted Rock 1316 km Cead Ox 1717 km Marble Bluff  187.0 km
Total Inst. 7-day moving avg: inst T-day moving avg—— Inst, F-day maving avg: Inst 7 -day moving avg—— Inst. 7-day maving avg——] Inst. F-day maving avg——,
Lifa Stage #Days] MAX MAX MEAN MiN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN
Aduit Migraton 62 22 17 42 B2 20 17 1% 45 18 16 18 a1 18 16 17 36 15 15 16 20 9 7 16 22
Spawning 32 14 16 a1 32 S 5 30 kal 16 12 24 30 16 13 22 30 16 Ll 19 29 13 7 18 28
Incubation 78 B0 62 75 68 55 49 76 i B2 58 70 T2 62 58 69 73 &2 55 62 67 59 53 59 65
Incubation 74 64 [::] 53 28 65 70 74 74 kAl 73 74 67 Fal T4 3 B6 kAl 74 71 63 kAl 73 o 58
Rearing 134 153 154 154 183 154 154 154 154 153 134 184 154 153 154 154 154 147 147 154 154 1 135 154 154
Juvenile Maint. 365 364 el 360 341 365 265 365 385 363 285 365 365 362 2365 365 345 343 344 3635 265 a 323 369 35
Adult Maint. 365 3684 365 380 341 365 365 365 385 363 365 365 RLLY 362 265 365 365 33 34 385 365 321 323 385 365
Number of Annuai 3468 3,963 4,136 4173 4344 4,413
Dagres Days (deg C)
RGR. j\TROA_DIVF ishiFishsumiFish TempSumd. wh rov. 18-Fab- 2004 Date of Truckee River Operating Mode! Analysis: 10-Feb-04
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Table DSSAMt23. No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1966wy (median) - TROA

Rainbow Trout

East McCarran 96.7 km Lockwood 1065 km Clark 1249 km Painted Rock 1316 &ém Dead Ox 1717 km Marble Bluff  187.0 km
Total Inst. 7-day moving avg: Inst 7-day moving avg——— nst, 7-day maving avg: Inst. 7-day moving avg Inst, 7-day moving avg—— Inst, -7-day maving avg——
Life Stage #Days [ MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Aduit Migration 46 25 26 - 48 16 20 42 46 9 [nd ki 44 B o 29 44 [ o 13 34 [ @ 3 34
Spawning a2 13 14 30 21 8 10 28 32 s ¢ 17 30 5 Q 15 30 G o 7 20 0 o 1 20
ncubation 82 13 14 3z 42 8 19 28 45 5 ] 7 30 5 +] 16 30 ] o 7 Friel o a 1 20
Rearing 183 182 183 183 182 183 183 123 183 179 183 182 183 17 183 183 183 187 161 183 183 125 128 183 183
Juvenile Maint, 365 364 365 360 34 365 365 365 365 361 365 365 365 358 365 365 365 339 343 365 385 307 a9 365 365
Aduit Maint. 365 364 365 360 341 365 363 el 365 361 385 365 365 358 365 365 365 339 343 365 385 307 310 365 385
Cui-ui
East McCarran _96.7 km Lockwaod 106.5 km Clark 124 8 km Painted Rock 131.6km Dead Ox 171.7 km Marbtie Bluff  187.0 km
Total inst. F-day moving av———- Enst, 7-day moving avg st T-clay moving avg inst. F-day maoving avg Inst, -7-day Maving avge—-----4 Inst. 7-day moving avg-
Life Stage #Days| MAX MAX MEAN MIN MAX MAK MEAN M MAX MAX MEAN MIN MAX MAX WEAN MIn MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migration 150 P B5 r: 62 82 a6 a7 B (23 74 81 80 65 72 77 78 40 4z 84 76 36 38 61 73
Spawning 3] 64 mn 76 63 81 B4 T4 8 4g 56 72 77 49 55 &8 75 27 28 59 7 22 21 58 o
Incubation H w7 i &8 63 7B 78 91 85 3 74 B4 o 73 74 82 81 62 64 80 89 53 58 78 Ll
Larvae 82 43 49 62 59 47 48 62 62 43 Lol 54 62 43 44 52 62 3z 34 50 60 23 28 48 62
Lahontan Cutthroat Trout
East McCarran 867 km Lockwood 1065 km Clark 1249 km Fainted Rock 131.6 km Dead Ox 1717 km Marble Bluff  167.0 km
Total Inst 7-day moving avg. Inst, -T-day moving avg-——— Inst. T-day moving avg- Inst, 7-day moving avg—-— Inst, 7-day maving avg—— Inst. T-day moving avg—
Life Stags #Days| MAX MAX MEAN MIN MAX MAX MEAM Min MAX RMAX MEAN MIN MAX, MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN
Aduit Migration 136 43 49 84 85 51 54 82 88 43 49 83 80 41 47 52 70 34 34 40 53 36 36 39 54
Spawning o 26 24 70 67 19 19 58 73 16 19 35 €0 6 19 28 58 10 11 22 45 5 o 22 45
Tncubation " 26 24 i 67 19 19 58 73 16 13 a5 B0 16 19 28 58 10 1 22 45 5 1] 22 45
Juvenile Maint. 107 100 107 107 1m 100 107 107 10wr 88 g 107 107 &1 B3 107 1ar 67 66 107 107 43 39 107 107
Aduit Maint 3635 356 336 325 292 365 365 365 357 362 365 260 346 362 365 56 345 345 35t 350 a3 e 320 347 320
Mountain Whitefish
Tatal East McCaman  96.7 km Lockwood 106.5 km Clark 1249 km Painted Rock 1316 km Dead Ox 171.7 km Marble Bluff_ 187.0 km
Life Stags #Days| Inst 7-day maving avg Inst. 7-lay moving avg— Inst. ?-day moving avg-——— inst. -T-tlzy maving avg— Inst. 7-day moving avg: Inst. T-day maving avg
MAX MAX MEAN Min MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Aduit Migration 62 28 23 g 62 5 19 28 45 23 18 26 3 23 18 26 3z 20 17 20 26 16 16 18 26
Spawning 47 33 31 45 42 26 28 48 47 33 29 45 47 33 kAl 45 46 32 27 44 45 29 22 39 45
incubation 78 o4 62 75 81 57 57 7 78 64 B0 78 78 64 62 76 e B3 58 73 69 80 53 66 65
incubatian 74 63 86 54 30 64 69 Ti 74 e 72 74 68 kAl 72 74 B7 7t 74 b4 64 Ll 3 " 58
Rearing 154 130 133 154 154 128 131 154 154 114 17 146 154 113 118 141 134 104 102 132 154 =3 93 130 154
Juvenite Maint. 363 324 324 360 341 322 kral 365 365 303 304 338 365 202 303 332 365 283 282 320 362 263 264 17 365
Adult Maint. 385 324 3z4 360 341 322 31 385 365 303 304 338 365 302 303 332 365 ZB3 282 320 362 263 264 at7 385
Brown Trout
EastMceCarran 067 km Leckwood 108.5 km Clark  124.8 km Pamtsd Rock 131.6 km Dead Ox 171.7 km Martde Bluff TB7.0km
Total Inst. 7-day moving avg Inst. T-day moving avg: Inst, -T-day moving avg Inst. F-day meving avg—— Inst F-day moving avg—— Inst. -F-day moving avg——
Life Stage #Days| MAX MAX MEAN MIN MaxX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migratian 62 28 23 32 62 25 18 28 a5 23 18 26 34 23 18 26 32 20 17 20 26 1% 16 18 26
Spawning 32 1B 16 32 a2 11 11 3 32 1§ 14 30 a2 18 16 a0 H 17 12 ] an 14 H 24 a0
Incubation 72 64 €2 75 61 57 57 77 78 B4 il 7% 78 64 62 76 7 63 =] 73 68 60 53 6f 65
Incuhation 74 63 66 54 30 64 89 kal 74 70 72 74 68 il 72 4 67 71 T4 72 B4 n 3 71 59
Reanng 154 153 154 154 154 154 154 154 134 153 154 184 154 152 154 154 154 143 148 154 154 118 122 154 154
Juvenile Maint. 365 364 365 360 31 365 365 365 KLY 361 365 385 365 258 365 365 365 il 243 385 385 307 310 368 385
Adult Maint. 365 364 365 380 31 363 385 365 365 381 365 365 365 359 365 385 365 338 343 365 65 a7 310 365 385
Numbar of Annual 3549 4,088 4,248 4,281 4,405 4,455
Degree Days (deg )
REA: [ATROA_DIFssh FishsumiFish TempSumd wh3 ey 15-Fab-2004 Date of Truckee River Operating Model Analysis: 10-Feb-04

RCR:1 “*Provisional Data** 17-Feb-2004
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Table DSSAMt 24,

No. of days recommended temperatures are met for Truckee R. Fishes

Truckee R. 1992wy (extremely dry) - TROA

Rainbow Trout
EastMcCarran 86 7 km Lockwood _106.5 km Clark 1248 km Painted Rock 1316 km Dead Ox 171.7 km Marble Bluift 1870 km
Total Inst, 7-day maving avy: fnst -7-day maving avge-—--- inst, T-day maving avg lnst, 7-day maving avg—— inst. 7-day maoving avg tnst, ¥-day maving avg.
Life Stage # Days |  MAX MAX. MEAN MiN MAX MAX MEAN MiN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN
Adult Migration 45 3 Q 12 33 1 Q 1 19 o] 0 2 11 4] g 2 " 1 Q 3 12 0 o 3 24
Spawning 32 2 a 9 19 o 3] o 11 o Q o 4 Q 0 0 4 1 ] a 8 0 Q ] 12
Incubation B2 2 ] 11 40 o 4] o] 14 1] a 9 k| a a 0 8 1 0 a 12 0 0 Q 24
Rearing 183 156 163 183 183 147 154 183 183 141 141 183 183 147 153 183 183 153 156 183 183 130 133 183 183
Juvenile Maint, 365 338 345 2385 35 329 336 385 365 323 323 365 365 329 azs 365 365 334 338 365 IG5 07 315 365 365
Adult Main 365 338 345 369 3 329 336 385 365 323 323 385 365 329 a3 365 365 334 338 365 ed 307 315 363 365
Cui-ui
East McCarran 6.7 km tockwood 1065 km Clark 1248 km Painted _Rock 131.6 km Dead Ox 1717 km Marble Bluft 187.0km
Total Inst -7-day moving avg: Inst. 7-day moving avg— Iast.  ———T-day maving avg: Inst. F-day moving avg- tnst. Tday meving avg———] Imst. -7-day moving avg
Life Stage #Oays| MAX MAX MEAN Mih MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX Max MEAN MIN
Adult Migraton 150 (-] &Q 66 66 85 - 87 o8 &5 b6 Il 78 63 85 68 69 63 [ 59 67 53 80 69 74
Spawning 9 29 28 63 B6 26 28 40 64 2z 30 37 81 28 30 37 59 20 3 40 61 19 29 42 3]
Incubation 91 &9 62 88 74 51 54 Fal &7 48 51 71 o1 51 52 -] a7 50 5 639 o1 39 35 7t a1
Larvae &2 30 R» a7 62 22 24 42 58 20 21 42 62 22 22 4a 58 21 21 40 62 9 [ 42 62
Lahontan Cutthroat Trout
East McCarran 067 km Lockwood 106.5 km Clark 1249 xm Painted Rock 1316 km Dead Ox 171.7 km Marbie Biuff  187.0 km
Total nst, 7-day moving avg: Inst. 7-day moving avg Inst T-gay moving avg: Inst. 7-day moving avg——— Inst. 7-day moving avg—— Inst. 7-day moving avg———
Ltfe Stage #Days]  MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiN MAX MAX MEAN MIN MAX MaAX MEAN MIN MAX MAX MEAN MiN
Adult Migration 136 52 54 68 85 43 4z n 73 47 53 il 74 46 51 72 88 50 54 85 ca kg 35 67 71
Spawning 91 16 24 3z 65 10 10 27 32 15 16 8 a1 14 14 28 32 14 13 29 24 B 7 28 4
Incubation 8t 16 24 32 65 19 10 27 32 15 18 28 kil 14 14 28 32 14 13 29 34 8 T 28 40
Juvenile Maint. 107 72 76 107 107 BE 65 1w 107 60 &1 28 107 64 65 a7 107 BE B8 106 107 52 55 105 wr
Adult Maint, 369 3de 348 325 309 341 349 285 365 3729 336 365 365 338 33 365 365 345 347 345 324 314 36 384 339
Mountain Whitefish
Totai East McCarran 6.7 km Lockwood 106.5 km Clark 1249 km Painted Rock 131.6 km Dead Ox 1747 km Marble Bluff 1870 km
Lre Stage # Days Inst -7-day moving avg inst. 7-day maving avg Inst. T-day maving avg———i inst, 7-day moving avg tnst, T-day moving avg tnst. -7-day moving avg——i
MAX MAX MEAN MIN MAX MAX MEAN LAY MAX MAX MEAN MIN MAX MaX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN
Adult Migration 62 10 B 1Q 16 7 4 L] 7 2 6 7 9 10 13 7 a 10 7 3 a 9 & 8 10
Spawning 47 sl 26 36 38 2 o 1 a 26 20 26 29 28 23 27 3 30 27 H 35 27 22 31 36
Incubation " [ 7 &0 43 13 a 32 39 57 51 &7 60 582 54 58 62 e1 58 65 60 S8 53 62 64
Incubation 74 8 63 62 52 23 24 47 64 55 85 65 74 56 56 68 74 60 63 68 57 54 55 71 86
Rearing 194 14 105 151 154 a8 a9 128 154 s 87 124 182 ar 97 124 149 96 97 128 152 81 e 123 154
Juvenile Maint. 385 289 200 349 351 253 245 37 360 251 248 312 351 263 264 312 M7 277 278 a7 34 232 224 318 363
Aduit Maint, 365 289 290 9 351 253 245 317 360 251 248 112 351 263 264 32 347 277 78 317 354 232 224 319 363
Brown Trout
1 EastMcCaran 96,7 km Lockwood 106.9 km Clark 1249 km Painted Rock 131.6 km Dead Ox 1737 km Marble Bluff _187.0 km
Total Inst, 7-day maving avy Inst. T-tay moving avg: Inst, T-day moving avqg Inst. 7 -day moving avg— Enst. 7-day maving avg— Inst. 7-day moving avg——-od]
Lile Stage #Days{ MAX MAX MEAN MEN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MIN MAX MAX MEAN MiIN
Aduit Migration B2 10 B 10 18 7 4 6 7 9 & 7 9 10 6 7 9 10 7 8 9 9 L] ] 0
Spawning 32 15 " 21 23 q 3 1 6 11 7 11 14 13 El 12 16 15 12 19 20 12 8 16 21
Incubation 78 61 57 B0 43 13 k] az 38 57 51 57 60 59 54 58 62 61 58 85 6Q 58 53 62 64
Incubation 74 59 63 63 52 23 24 47 64 53 55 65 74 56 56 58 74 60 63 86 57 54 55 7 66
Rearing 154 138 150 154 154 132 143 194 154 128 134 184 154 134 143 154 154 137 144 154 1584 115 128 14 154
Juvemle Maint. 385 338 345 365 351 329 336 3685 365 az23 23 kL 363 328 335 365 365 334 338 365 sk 307 315 385 365
Adutt Maint. 365 338 345 365 351 329 336 365 365 323 323 365 385 328 335 365 365 334 338 365 365 307 315 365 365
Kumber of Annual 4.208 5,485 5,060 4,925 4,653 4,748
Dagres Days (dag C)
RGR [1TROA_0FFhiFishsumiFish TampSumd wh3 v 18-Fab-2004 Date of Truckee River Operating Model Analysis: 10-Feb-04
RCR: 1 **Provisinal Data™* 17-Feb-2004
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Beneficial Uses of Surface Waters

Beneficial uses of surface waters of the Lahontan Region are listed at:
http://www.swrcb.ca. sov/rwgeb6/BasinPlan/Tndex htm and are attached.

A summary of beneficial uses for water bodies identified in the Nevada Administrative Code
are listed at: http://ndep.nv.gov/bwqp/file/uses and are attached.



http://www.swrcb.ca.gov/rwqcb6/BasinPlan/Index.htm
http://www.ndep.vv.gov/bwqp/file/uses

TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION

BENEFICIAL USES
HYDROLOGIC UNIT/SUBUNIT WATZRBODY RECEIVING
DRAINAGE FEATURE CLASE MODIFIER = WATER
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TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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TABLE 2-1. BENEFICTAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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TABLE 2-1. BENEFICIAL USES OF SURFACE WATERS OF THE LAHONTAN REGION
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